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-5 GENERAL INiORMATICN OH THE AIRCRAFT
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H
l

The TU-134 aircraft with its two D-30.turbojet engines
is designed for transpoirting passengers, luggage, and mail
over short and ncdiam air routes of 600 to 3,500 kilometers.

This aircraft is a low~wing cantilever monoplane of
all-metal coastruction, with swept wings and tail surfaces,
and with tricycle landing gear.

The principal distinguishing feature of this aircraft
is the installation of its two cngines at either side of the
fusclage tailsection. This configuration offers several
advantages, including:

- reduction of noise- and vibration-levels in the
passenger conpartnent;

- inprovement of wing—surfacé acrodynamics;

- facilitation of power-plant service and maintenance.

The h:an cruising speed (800-%00 km/hr), high pexrformance
ceiling altitudes (10,000-11,000 meters), and sophisticated
avtopilot, navigational, radio, and radar equipment, and also
its autonatic landing-epproach eqguipnent, all perxrmit the use
of this eircraft on all international air routes under diffi-
cult weather conditicns.

Its grcat power rescrves, extensive power-assist of wing
[control surfaces), and reliable brakes assure excellent take-

.

off and landing characteristics for the aircraft, and substan-

tial attention has been deveted to the efficiency and relia-
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bility c¢f its controls. The DR-134M yaw damper installed

on this aircraft substantially facilitates handling, es-
pecially during bumpy £light or landing at minimum landing
speeds in strong cross-winds.

The stabilizer ou this circraft has been made adjustable

so as to provide a range of trim settings during takeoffs.
The main landing gear bogies of the aircraft are of uni-
gue design with rocker-type main struts. This design as-

sures smooth shock-absorption during landing and ground turns.
A service door and hatch in the right side of the fuse-
lage provide access to the forward and rear luggage compart-
ments, which arc completely isoiated from the buffet and pas-
senger conpartments.
. Flight safety of the aircraft is assured by:
-~ the 5perational reliability of the D-30 engines;
- installation of the engines on fuselage tailsection

pylons;

—- operational flight ceiling above 10,000 meters al-
titude, i.e., above the cloud zone;

- capability of continuing flight with one engine dead;

- capability of continuing flight on one dead engine

0-7 at altituvdes of 5,500-G,500 mectere, with practically no re-
duction in range and while maintaining normal air-condition-
ing in the passengexr compartment.

-= improved design stability cf the pressurized section
of the fusslage, especially at openings for windows, hatches,
and doors, and of windowglass installation, precluding the

- 17 -
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the possibility of cabin depressurizaiion;

altitudes
gear extended;
- incorpoxration
the primary systems and

incorporation

surfaces of wings, teil

capability for rap

i¢ descent from highex to

safer

(in event of cabin depressurization) with landing

of emergency-backup components in

equipment of the aircraft;

of de-icing systems for lezding-edge
surfaces,

and engine inlets, and for

crew-conmpartment windows;

provisicn for
both passengers
dry land or water.
vided with emergency exi
with special) safety ecqui
able escape slide,

The pessengers are

ror

individual life jackets,

rapid evacuation of the aircraft by

and crew in event of wheels-up landing on

this purpose, the air

raft is pro-
ts according to ICAO standards and
pirent (such as escape chute, inflat-

emergency radio).

assured of comfort during flight.

Modcrn appointiments of the passenger cabin interior, plush

and confortable scats wi

sound proofing all contr

[

The aircraft purch

finish and color schemes

th adjustable backs, and excellent

ibute to passecnger ease and comfort.

ser has a wide choice of interio

to choose from.

The passenger cabin is equipped with an intercom radio
system perinitting the crew to provide the passengers with
flight information, and a signalling system by means of which
a passenger may sumron steward scervice, either from his own
seat or from one of the restrooms.

Ceiling-mounted indirvcct lighting provides primary il-
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Jumination for the passenger cowpartwents, and as this pri-
mary systen is turned off, scrvice illunination comes on,
besides which each passenger has a personal light (as well
as ventilation outlet) built into the overhead luggage rack.
An artificial microclimate is maintained in the pas-
senger cabin by means of an air—conéitioning system which
maintains a 20°C temperature at all times of year and at
all altitudes. Sea-level air pressure is maintained up
to 6,000 mcters altitude. During ascent to higher alti-
tudes, the pressure gradually deccereases, maintaining a con-
stent ratio of 0.57 atmospheres hetween internal and exter-

nal air pressure. At an altitude of 12,000 meters, cabin

pressurce is equivalent to atmospheric pressure at 2,400 m.
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0-11 REGISTRATION SHERY

TUPOLEV Designed Aircraft

Type TU~134 Passenger Aircraft with

D-30 Engines

Aircraft Manufactured in the USSR,

Identification No.

Design No. Series No.

U-'S S R

Built in 196...
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0-12 GEOMETRYICAL SPECIPICATIONS
4651
Height of Aircraft 9.02m
Length of Aircraft 35m
Maximum Diamecter of Fuselage 2.9nm
WINGS

Wingspan 29.0m
Wing Sweep Angle 35°
Aspect Ratio 7.3m
Wing Area:

Including Protrusion 127.3m2

Excluding Protrusion 115.0m2
Averyage Aerodynamic Chord 4.318m
Wing Angle of Incidence +1°

AILERONS

Aileron Span 2x5.15 = 10.30n
Arca of Setback-Hinge Aileron,

Excluding Blade (norh) 9.68m?2
Arca of Flettner~Flap Trimtab,

Excluding Blade (nozh) (two) 2x0,187m2 = 0.374m?
Arca of Flettner-rlap,

‘ Excluding Blade (nozh) (two) 210.164m2 = 0.328m2
Aileron Deflec¢tion Angle (up & dowm) 19°+1°
Aileron Trimtab Deflcction Angles,

(up and decwn) 3°+30"
Flettner~TFlap Deflection Angles,

(up and down) 6°+30"
Flettner-Flap and Trimtab Transfer

Ratio 0.31

WINGFLAPS

Span of Wingflaps:

Inner 5.41m

Outer 7.6%m
Total Wingflap Area 22.5m2
Inner Wingflap Deflection Angles:

During Take-~off 20° or 10°

Dur1ng Landing 38°
Outer Vingflap Deflection Angles:

During Take-off 18° or 9°

During Landing 35°
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SPOILERS
Total Speiler Area 4.48m?2
Spoiler Deflection Angle 52°£1°
Spoiler Span 7.01m
0-13 FUSELAGE BELLY FLAP
435L
Bellyflap Area 5.32m2
Bellyflap Extension Angle 4G°%1°
Bellyflap Width 02.8m

HORIZONTAL TAXI, SURFACES

Horizontal Tail Surface Width 11.8m
Tail Surface Sweep Angle Along the

1/4~-Chord Line 38°
Stabilizcr Surface Arca 24.263[m2)
Total Horizontal Tail Surface Area 30.68[m?]
Length of Horizontal Tail Surface 4.54.[m]

Stabilizer Trim Setting Ancgles Relative
to Fuselage Design-Horizontal:

For Take-off up to -4°(-~2.5 on UPS¥*)
For Flight & Landing ~1¢30' (0 on UPS¥*)
Elevator Surface Area (two) 6.417m2
Elevator Deflection Angles:
Upward 22°¢1°
Downward 16°4+1°
Elevator Trimtab Area (two) 0.684m2
Elevator Trintab bDeflection Angles:
Cable actuated (up & cown) 8°+30"
Electrically actuated (up & down) 4°x30°

VERTICAL TAIL SURFACES

Vertical Tail Surface Sweep Angle

Along the 1/4-Choxd Line 40°01"
Vertical Tail Surface Area Including

the Dorsal Fillet 21.25m2
Rudder Area 5.7m2
Rudder Deflection Angles (R. & L.):

With Flaps Retracted +5° [sic?]

With Flaps Extended 25°%1°
Rudder Flettner-Flap Trimtab Area 0.594m2
Rudder Flettner-Flap Deflection Angles,

(Right and Left) 17°30'+30"
Rudder Trimtab Deflection Angles (R&L) 3¢30'%£30"
Rudder Flettner-IFlap Transfer Ratio 0.70
* UPS = Stabilizer Position Indicator
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LANDING GEAR

theelbase (Struts not Compressed)

Wheeltrack
Bogies)

(Between HMain Landing-Geax

Main-Bogic Wheel Size

Nosewheel
Noscwheel
During
Nosewhecl
During

Size

[Maximum] Deflection Angle

Take-off Run and Landing
[Maximum] Steering Angle

Taxiing
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930x305V
660x200V
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=16 DEFINITIONS
465L

Below are given some definitions and terms found
in Section 3, "FLIGHT CHARACTRRISTICS" [not available for
translaticn].

Barometric Altitude....... Atmospheric pressure expressed in
units of altitude, as per MSA.
This is obtained by setting the
fine barometric altimeter scale
at 1013.2 nillibars (760 nm Hg).

True Altitude....... «ee... The actual vertical distance be-
o tween the lowest point on the
aircraft in level flight and the
corresponding point of reference
on the terrain surface.

Outside Air Temperature... Temperature of the undisturbed
air in the vicinity of the air-

craft. This is detexmined by
means of the Outside~Air Ther-
mometers
Weight....veevveeseeeeve.. The total weight of the Aircraft,

including fuel, oil, equipnent,
crew, and payload.

Atmosphere.....ec.eeeee... The aircraft may be operated in
ambient air temperatures ranging
from ~-70°C to +45°C.
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Figure 0.2 Standard Climatic-Condition
Curve (Altitude & Tenperature)

(Fig. 1 of insert to Ch. D1-2 BCAR)
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SECTION 1

RESTRICTIONE AND PREPARATIONS FOR FLIGHUT

t
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Chapter Cne

f=%
N

FLIGHT RESTRICTIONS

1. MACH-AIRSPEED RESTRICTIONS

1. The maximum-permissible operating indicated air-
speeds [see:] Figure 1.1 are:

(a) with empty N¢ 3 integral wingtanks (in wing
outboard sections) =-- 600 km/hr, but not greatexr than the
Mach-1limit ([Mpol of 0.82;

(b) with full K¢ 3 wingtanks -- 500 km/hr, but
not greater than the My, of 0.82%;

WARNING: Intentionally exceeding the Mach-airspeed limits
indicated in Paragraph 1 is strictly prohibited

in all flight modes, including emergency descent,
while there are passengers aboard the aircraft.

2. The indicated-airspeed design limits are:
(a) with empty N 3 wingtanks -- 650 km/hr, but
not greater than the Mnax.max. of 0.87;
(b) with full N¢ 3 wingtanks -- 550 km/hr, but

not greatcr than the Mmax.max. of 0.87.

3. In event of DR-134M yaw-demper failure, airspeced
should not exceed Y\ findic. = \/ir}dj_,c. = 550 km/hr.
norm.opex. V limit
4. Maximunm permissible emergency descent rate is 0.82.
5. Maximum permissible indicated airspeed with flaﬁs
extended: - in takeoff configuration (83  20°) ~-- 400 kn/hr;
- in landing configuration (63 = 38°) -- 340 km/hr.

* Pank NS 3 is used only with payloads of 5.5 tons or less
over distences of more than 2,000 km, whereupon the fuel
froa Tank N° 3 is used for pre-takeoff taxiing and while
cliwbing to the cruising altituvde of 11,000 meters.
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6. Maximem indicated airspeed with stabilizer trimmed

for takeoff, oy during trim-setting adjustment -- 400 km/hr,

7. Maxinmum indicated airspeed while landing-gear is
being extended -- 400 km/hr; with gear extended -- 450 km/hr?,
1-3a
465L : 8. Decreasing indicated airspecds below those indicated

in Table N¢ 1 is strictly prohibited at all stages of flight
except takeoff and landing, regardless of flying weight orxr

altitude:

Table 1

Flap Deflection Angles 0° 10°| 20-38°
Minimum Perxmissible Airspeed (km/hr) 330 300 270

The established minimum operating [control] airspeeds
include a 20-30% margin over stall specds. |
In event of unintentional reduction of airspeed to
5-15% below the established minimum, the AUASP signal warns the
pilot'that he is approaching stall speed.
9. Minimum landing-approach airspecd with 38° of flap

is 250 km/hr** at all flying weights.

* Emergency descent with landing gear lowered must not exceed
an indicated airspced of 600 km/hi.

*%This 250 km/hr mimimum landing-approach airspeed for all
flying veights is a temporary restriction. In connection
with this limitation, landing-distance calculations (Sec. 3,
Figure 3.55) for flying weights below(sic)y 38 tong must pro-
vide for landing-distance incrcases proportional to the
ratio K=38 t/G flying [weight].
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1-05 10. Minirmum safe indicated airspeeds for takecoff (forx

starting climbout with one engine inoperative) are:

Tons Tekeoff Weight Km/hr Min. Safe Indic. Airspeced
for Takeoff at Flap-Settings Shown
10° 20°
40 270 250
42 275 255
44 280 260

2. G-LOAD ALLOWANCES FOR VERTICAL MANEUVERS

G-load limits are based on the following criteria:

(a) Aircraft aerodynamics) i.e., value of the Cj allow-

ance factor;

(b} 2ircraft stability, i.e., the factor ﬁgmax = 2.5.

The vertical-nmaneuver G-load allowance-limit values

are established relative to flight altitude and Mach number

according to the diagram illustrated in Figure 1.2.

3. ATRCRAFT ALTITUDE LIMITATIONS

Table 3 shows allowance-limit altitudes relative to

flying weights:

Table 3

Tons Flying Weight

Meters Allowance~-Limit Altitude

42
39
36 and less

11,000
11,500
12,000

38 -
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4.  AIRCRAFT TRIM~SETWING ALLOWANCES

X. Allovaence-linit foreward [nosc~down] trim-setting
for tekeoff, flight, and (wheels-—down) landing is 26% of MAC
[mean acerodynamic chord].

2. Allowance-limit aft [nose-up] trim-setting for
‘takeoff, flight, and (wheels-up) landing is 38% of MAC.

3. Destabilization trim-setting is 51.5% of MAC.

5. ATRCRAFPT WEIGHT LIMITATIONS

1 Maximum taxiing weight 44,200 kg
2 Maxinum takeoff weight 44,000 kg
3. Normal landing weight : 37,000 kg
4, Maxirmum landing weight 40,000 kg
5. Maximuin emergency-landing weight 44,000 kg
6. Maximum payload, includes: 7,700 kg
Passcngers (72 pexrsons) 5,400 kg

Luggege, freight, & galley products 2,300 kg

NOTF : Fuel~weight maximum therewith 9,500 kg
o Fuel-weight + payload maximum 17,200 kg

7. Masximun antrallzed ~-intake fuel capacity 13,200 kg

(fuel density 0.8)

465L 6. POWER-PLANT LIMITATIONS

Table 4 shows the primary engine operating modes
for operation in normal atmospheric conditions.

NOTE TO TABLE 4:

1. Engine operating paramecters given in this table make
no allowance for air bled off for auxiliary systems. -

2. With auxiliary-systems bleed-air disconnected, on the

ground and in all flight nodes except takeoff, turbine
exhaust gas tenperatures may be increased in increments to
as much as 20°C, and up to the PRT-35 system temperature
limit in takeoff node.

3. Engine rotor rpm may fluctuvate from the indicated set-

tings as follows: for the first stage, within %0.35%
on the ground and 40.5% in flight; for the second stage,
#0.25% on the ground and 40.45% in flight.

- 35 -
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4. Arbient tow perature, at start of restriction of the fuel
CODSUAULJOP maximum while in takeoff mode at 760 mm Hg,
eguals +15

5. The takeoff mode is used during takeoff and also in some
special flight situations.

6. Restrictions associated with operation of the engines

are indicated in the NOTES and pAUTIONS in the text of
the Pouer Plant portion of Section 2.

7. For cruising £light, the engine_gperating mode should
not excecd n=90. ‘3-*01.1o (1065 280 rpm) .

8. The rated cnglnD operating mode of n=92.5-94.0% (or
100001§80 rpm) is limited by 40% of potcntlal and 1is
used for gaining altitude @and in special flight situations.

1-9 7. VARIOUS [QEHER] RESTRICTIONS
1. Upon entering an area of icing conditions, every

effort should be made to gct out of such an area as guickly

as possible. The engines must not be operated in the modes
Tin = 77-83% while in icing conditions.
2. Maximum allowance for crosswind during takeoff and

landing is 14 m/sec.

The maximuwn wind allowance for taxiing in or out, or for
towing the aircraft, is 30 m/sec. The elevators and rudder
should be locked when towing the aircraft in winds of 15 m/sec
and greater.

3. Takeoff mode maximum: The engines may be éperatéd

for up to 5 minutes in the take-off mode 98.5% (n=11600 rpm).

4. Maximum in-flight engine-restart altitude: 7,000 m.
5. Operational cabin-pressure differential: 0.57 atm.
6. Smoking is prohibited during takeoff, clinbout,

descent, and landing.

- 3§ -
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7. The autopilot must net be engaged below 1,000 m
altitude, below 350 kwn/hr and above 600 km/hr airspeed, or
above Mach 0.82.

In case of autopilot longitudinal-channel failure when
flying at the airspeed limits, the aircraft may be accele-
rated bricfly to indicated airspeeds of 620-630 km/hr or
Mach 0.83-0.85.

In the event of self-induced oscillation of the aircraft
control elements, and upon encountering buffeting, the auto-
pilot should be disengaged.

8. Table 5 shows load limits of freight and baggage
conpartment floors.

9. Landing ligh£s rnust not be cxtended at airspeeds
above 400 km/hr.

10. The spoilers must not be extended during flight
before the wheels contact the runway.

11. Minimuwn width of runway required to permit 180°

taxiing turn without braking inside-bogie wheels is 60 m.

- 3g -
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Figure 1.5

TU-134 AIRCRAI'T FUSELAGE CONFIGURATION

(2nd SERIES) 72-PASSENGER ACCOMMODATION
Service door (right side)
Entry door (left side)

Escape hatches over wings
Aft bagoage access hatch

W W o=

(right side)

e v » Tahle 5

. Specific|Maximum Compartment CapaCJtIC“
Comn-- Usable| Floor floor floor {in kg, loaded as shown
part-] space area load load [Passengers [Mail and
ment iz m in m? alowance|alowvnce; luggage at freight at
] in kg/m2 in kg 150 kq/m3 300 kq/m
Fwd 2.9 1.78 600 1070 440 870
Aft 8.3 4.35 500 2180 1250 2180*
Total: 11.2 6.13 - 3250 1690 3050
S

* Restricted by the size of the

S-E-C-R-E-T
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floor area
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1-12 Chapter Two

FLIGHT PREPARATIONS

Preparation for flight entails the following steps:

- filing a flight plan, checking wcather conditions,
and calculating optimum flight mode;

- conputing fuel load, requirements, and normal con-
sumption rates for the given range, altitudes and winds;

- fueling the aircraft according to flight plan;

-- chiecking payload distribution for conformity to
center-of-gravity requirements;

- deternining takeoff safety conditions, contingent

|

on starting conditions, in case of engine failure on takeoff;

- preflight inspection check of aircraft by crew.

1. CALCULATING OPTIMUM FLIGHT MODE

The choice of flight mode depends on the non-stop sector
distance to be flown, as well as on ctuising speeds and al-
titudes.

The optimum altitudes and airspeeds are shown in Tables
6 thru 8, and by the graphs in Figure 1.6.

Figure 1.7 should be used to calculate the wind-factor
value V¥ equiv. (longitudinal wind component), obtaining tﬁe
wind specds and directions from winds-aloft reports.

If the wind factor increases more than 50 kn/hr per
1000 rmeters increase in altitude, then the lower altitudes

should be used.

- 42 ~
5-E-C~R-E-T
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Figure 1.8 DETERMINATION OF TRIP FUFL REQUIREMENTS
@ BHUMAHRYE® = * ATTENTION

The trip fuel reguirecments determined by using this
graph should be supplemented by the follovllng arounts

(1) navigational reserve 2500 kg
(2) ho]d:nq pattern reserve 250 kg
- 4{; -
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In calculating trip airspecds, a l2-minute allowance
should be made for tekeoff and for beth air and ground ma-
neuvers (besides time used in c¢limbing, level f£light, and

descent fowx landing).

1-15 The airspeeds prescnted (in Figure 1.6) correspond to
465L '
[the most] economical cruising speceds.
2. CALCULATING ATRCRAFT FUEL REQUIREMENTS
The graph shown in Figure 1.8 is used to calculate the
quantity of fuel reguired to transport a given payload over
a given distaence, allowing for wind factors:
L eguiv. = 2 given V €r
Vcr. £ W eguiv.
The graph shows fuel requirements as follows:
- for starting engines and tax11ng 200 kyg;
-- for takeofi .250 kg;
- for landing and taxiing thereafter 250 kg;
~-- for climbout, level flight, and descent [-=-~ ~- 1.
The swun total of these requirements constitutes the
trip fuel reguirement value as cxpressed in Figure 1.8.
Besides this, the figure obtained according to the graph
in Figurc 1.8 must be supplemented by 2500 kg for the naviga-
tional reserve, and by another 250 kg for any pre-landing
fholding-pattexrn] mnaneuvers reguired.
1-16a
465 L In the event that a flight must be made under conditions

a

(such as maintasining assigned altitudes and airspecds accoxrs

ding to schedule and atmospheric conditions) other than opti-

(gor

mun flight conditions oo bl and tables 6, 7, & 8), the

4
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total trip fuel reguirement for a given payload over a given
distance at an assigned altituvde in calm wecather is determined

according to tables A, B, and C.

'.I:Sﬁ.".ii.".;’.\ Ae
meat r;A1t1Lu6 .
- , Table A
} ] 0 ILJ Aco n') .ro 5u0 600 (GO edb'”fEbo
0 L hued 5030 540 5900 6170 6550 6900 '
1000 7250 7650 €020 €700 €750 9750 9500 95C0 5500 9600
2000 T0T00 ICLGO 10720 TTCCO T520 Y5 11850 12250 12550 12650
e DN - e e 2w L -~
1800**’
Tag:ura B. V
Biucoiy - SO0 u Alt.
DlStoﬂC&- . N . Table B___
0 100 200 300 <4L0  S00 GO0 700 €00 900
O AR B R T
o - - - 557030720 5260 5620 5950 G300 €560
1030 7000 7360 770 £0707 €0 6750 9140 9500 S50 9550
200G 9220 10100 10380 10560 16050 11220 TISCO IIECO 12G20 12350
305C 12540 12930 132@_“2VM_7 - e e e e
I6a5tH!
a¢:a B,
Bucoza ~ ICCCD &1 0w Alt. R
. Table C
IO 200 300 500500 €00 7¢O €O S00.
g - - = K920 5250 5550 5890 6220 ' 6550
1056 coe0 7200 7520 7650 €200 €000 €850 9I70 9500 9500 . ¢
X ces50 9690 10150 ICH00 10350 §“9oo 11170 II45C YI700 11950 ;

Ity 12200 IZFO '7?20 13000 13200°

. ' I950++)

e e e 2 ———

x) Distance correspondlng Lo a maximunm fuel load and a
payload of 4 tons.
++) cf NOTE to Tables 2, B, and C, [below]

e
i
—
D

NOTE TO TABLES A, B, & C, [above]:

LN
(o3}
[$2]
o

Cruise speed is selected relative to flight range
(a) 850 km/hr:

-~ up to 1600 km 1nc1uc1v01y at 8000 m altitude

--~ up to 1700 km " 9000 m "

~- up to 1800 km " " 10000 & 11000 m "
(b) When flying over distances excecding those shown

in (a) above, a reduction in airspeed is advised.

The distances (++) given in Tables A, B, & C, are

those beginning with which cruising specd are 1li-

mited to 750 Lm/hl with reduced payload values.

- 4 -
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Example of Trip TFucl Peguirements for Con-

ditionswpther Than Shown in Tables A B & C

(requiroments obtained by approximation method)

Trip Flight Distance 1300 km

Payload 6 tons

Assigned Altitude 9000 m
50 km/hx

Headwind

MSA  [International Standard Atmosphere]

1. Determining the Cruise Speed

The 1300 km trip distance is less than the 1700 km
(as shown in Table B) range which restricts cruise speed,

and an airspeed of 850 km/hr is therefore advantageous.

2. Figuring Approzimate Equivalent-Distance

Value by the Equation:

L given vVer
Ver + W wind

i

L equiv. =

1300 —329- = 1380 km.
850-50

1

L equiv.

3. Determining Approximate Aircraft Takeoff Weight

(a) wusing Table B, we obtain a value of 8430 kg
of fucl for a trip distance of 1380 km (1400 km); ‘
(b we find the aircraft starting weight by adding
the 8.43-ton weight of the fuel and the 6.0-ton weight of the
payload to the 27.0-ton weight of the flight-ready aircraft:
27.0 + 8.43 4+ 6.0 = 41.43 tons.

Takeoff weight is some 0.2 ton less than starting

- 40 -
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weight, by virtue of the fuel consumed prior to the actual

start of the trip:

41.43 - 0.20 = 41.23 tons.

4. Petermining Flight Range at Obtained Takeoff Weight

L;%gg (a) the 8.43 tons of fuel divides into:
e 2.50 tons for navigational reserve (ANZ);
0.20 ton for engine start and warmup, and for
taxiing to the starting apron (fueled
above takeoff weight limits);
0.25 ton for takeoff, turning, and getting on

course;

0.50 ton for possible holding-pattern, landing,

and subsequent taxiing maneuvers.,

3.45 tons total
8.43 - 3.45 = 4.98 tons for climb, cruise, and descent
tb) Calculation of the Distance:

(41.23 tons takeoff weight, 9000 meters altitude,

850 km/hy airspeed, 6.0 tons payload).

N¢ Flight Stage Fuel {(tons) Distance (km)
1. Start 0.200 -
2. Takeoff 0.250 -
3. Climb 1.030 141
4. Cruising 3.730 1054
5. Descent 0.220 155
6. Landing 0.500 -

Totals: 5.930 1350

Navigational Rescrves 2.500 -

Sum total: 8.430 -

- Ag,} -
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The norins are taken from Item 4A in the form given and
then, using the graphs in Figures 3.20, 3.21, and 3.48, we
establish the guantities of fuel (1.03 & 0.22 tons) and the
ranges (145 & 160 km) of the climbing and descent stages,
respectively.
| We use the following formula to find the (wind-corrected)

distences of the ascent and descent stages:

\ XA
L windy = L windless !Sr’i%'S“Wlnd
Cr.

clinbing: L v o= 145 , 83020.3 x50 - 343 m
850

descent : L v =160 . 820=0.5 % 30 - 155 kn
850
1-164d We enter these values on the form.

465 1

We determine the amount of fuel consumed during the
cruising sectoxr of the flight:

5.93-(0.20+0.25+1.034+0.22+0.50) = 3.73 tons.

In order to find the average flying weight, we subtract
from the takeoff weight the quantities of fuel consumed in
takeoff, climbing, and half the cruising distance:

41.23-(0.25+1.03+0.5°3.73) = 38.09 tons.

The graph (in Figure 3.40) ig used to find the specific
distance per unit fuel consumption, 0.312 km/kg, corresponding
to a gross weight of 38.09 tons at an airspeed of 850 km/hr.

The f£light Mach number is found as follows:

- =V - 850 -
M 3 1663 0.777.
The K! value (Figure 3.35) corresponding to this Mach

numhey is then 0.962.

The final value of the specific distance per unit fuel
- Efy
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consumption is thus:
0.962 + 0.312 = 0.3 kn/kg,

whence the cruising-flight-sector distance cemes to:

3730 X 0.3 = 1120 km, and its wind-corrected value becomes:
1120 ﬁ%%%ig = 1054 k.
The total distance 1is thus:
14141054+155 = 1350 kilometers.

This means that our previously selected fuel requirement
figure (8.43 tons) provides for a flight of the specified range
with a 50-km (150 kg) reserve of fuel. Consequently, we may
take 8300 kg as the fucl servicingwfequircment figure.

Ltce T T ey
165 T . "

-}

1.0 -

Figure 1.8: CORRECTION COEFFICIENT FOR COMPUTING SPECIFIC
RANGES IN CAI.CULATING STATE TEST RESULTS
- Bh
P
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3.  PREFLIGHT ATRCRAFT INSPLCTION AND CHECKOUT BY CRE

?

K
G
(Sa]
o

!

2—"
b
et

~J

Preflight inspection and checkout of the aircraft is
done by the crew on the day of the flight, prior to towing
the aircraft to the passenger terminal.

Prior ©o the arrival of the Captain (Aircraft Commander) ,
the Copilot, Navigator, and Steward(ess) are expected to com-
plete all the procedures especially outlined for each of them

in the subsections presented below:

Aircraft Checkout by Copilot*

(a) Preliminary Proccdures

1. Ascertain that the aircraft has aboard its air-
vorithiness certificate, its registration certificate, the
manufacturer's documentation (formulyar), and performance
certificate (attestat). Check preflight maintenance and
servicing of the aircraft for conformity with aircraft-
and enginc:manufacturers‘ documents; fill in the maintenance
and servicing records and take over the aircraft from the
maintenance service crew.

2. Be sure the fire-protection equipment is nearby
the aircraft, that the mzin landing-gear wheelchocks are in
place, the aircraft is properly grounded, the engine intake
area is clear of stones, and in winter, that the engine in-

take arecas and those under the whecls are clear of snow and

ice. .

* In the event that the crew includes a Flight Engineer, the
Copilot performs only those checks outlined in items 8-17.

- 5?,» -
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3. Be surc all hoods and intake covers are removed
from the aircraft, except the engine air-duct intake covers
(which are removed only dmmediately prior to starting the
engines) .

4. During wintertime, be sure ice and snow have been
?roperly removed from all aircraft surfaces, engine air-duct
intakes, crew~ and passengexr-cabin windows, all suspension
and contrecl elements of the ailerons, elevators, rudder,
flaps, slats, spoilers, [belly] landing flap and trimtabs,
ewterior antennas, and external-air thermometer and pitot

head intekes.
[}

NOTL = Soft-soled shocs or special mats must always be
used when walking on aircraft surfaces during
inspection. -

(b) Aircraft Exterxior Inspection
5. Make an inspection tour cof the aircraft exterior

in the sequence and to the extent outlined in Figurc 1.9.
During this inspection tour, check the following:

1-19 Fuselage forward Section
46571,

- check for damage, cracks, or dents in the fuselage
skin, and for secure closure of all fuselage forwand section
closures;

- ascertain that the glasswork is clean and intact in
the navigator's cabin light and the landing lights, and the
fairing of the “"R0%-1" antenna and the KURS~-MP-2 system an-
tennas;

- check for damage to the external—-alr thermoneter
- 5% -
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CanJd. 9. NATIHTTT OCHOTPA
Figure 1.9 INSPECTION ROUTE
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and pitot heads.

Forword. Lundlnq -Cear Strut and Housing

-- chack for traces of oil leakage from hydraulic
hoses, tubing, and connections;

- check for oil leakage from beneath shock strut
seals; ‘

-— check shock-strut compression. There must be
an obvious extension of these strut components, relative
to the aircraft load (cf. scantling).

- ascertain that the splined-joint disconnect unit
is properly coupled;

- checl for oil seepage|from beneath the turn-dampex
nechanism scals;

-- check‘tires for any damage precluding further use;

- check for clogging of the drainhole beneath- the
1init switch in the splined-joint link, and inspect the
wiring and limit switches on the strut and locks.

Fuselage Center Sectiongnderside

- check for traces of leakage in fuel and hydraulic
systems lines and units;

-- check for skin surface daemage and ascertain that
all access covers are flush and securely fastened;

- ascertain that the flasher-beacon-light glass 1is
clean and intact;

—- be sure the fire-extinguisher dispersal nozzles are

inteact;

- 5;/;’ -
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Left Main Landing-Gear Bogle

- check whether the main-gear bogie housing rear
doors are clamped shut;

-~ check for traces of cil leakage from hydraulic
systernl hoses and articulated connections on lines to the
brake-mechanisi cylinders;

- check for oil leakadge from beneath the shock-strut
packing;

-- check for properly visible extension of the shock

strut relative to the load on the aircraft {(cf. scantling)};

-
H
)
o

|

—-= ascertain the presence of oil and hydraulic seals
i

K
[e)}
v
=

by the cxtension of the check plungers in the stabilizing

shock struts:

NOTE : Do NOT check the pressure of the nitrogen in the
stabilizing shock strut 1f the check plunger
is in 3ts norxmal position.-

- check the articulation of the landing-gear bcgic,
tipping mechanism, hydraulic-system fluid lines, and shock-
strut suspension hinge lock, being sure they're not iced up;

-~ check for tire-casing damage;

-= check whether the tire casings have shifted rela-
tive to the wheecl drums. In case of excessive settling
[softening] of the innertube, check their pressure by means
of the gages in them;

- check the wiring to the brake sensors and the

landing-gear down-—-lock limit switch.

- 56 -
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Left Wing Uncéerside

- check for traces of fuel leakage in wing-tank areas;

- check for skin damage and be sure all access covers
are flush-mounted and securcly locked;

- check for damage to ailerons and trimtabs, and be
gure they arc properly aligned;

- check for damage to the NAS-1A high-freqguency unit
access cover;

- check for damage to exterior antennas:

-- ascertain that the glass on the navigation lights
and the static eliminators is clean and intact.

{
Fuselage Left Side

-- check for skin damage;

. ~- ascertain that the passenger cabin windows are clean

and intact.

Left Engine Pod

check for skin damage and for traces of leakage from fuel

or oil system components, lines, or connections.

Fuselage Tail Section

- check for skin damage;

- ascertain that the drogue chute bay doors are se-
curely closed, which can be checked by means of check-porxts

in the doors

-

-- ascertain that tail navigation lights are clean and
intact.

Tail Contrecl Surfaces

- check for skin damage and be sure all access covers

— 5%
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are flush and securely locked;
- check for skin damage and proper alignwent of the
clevators, rudder, trimtabs, and stabilizer.

Fuselage Right Side

Inspect and check the aircraft-fuselage right side in
exactly the same procedure as the left side, and also:

-- check for oil leakage from beneath the centralized
fuel filler access cover. Besides this, ascertain by means
of the MV-250l pressure gage in the wing center section under-
side that the compresscd-air pressure is at the proper level

of 150 kg/cm2.

1-21 Fuselage and Wing Upper Surfaces

- check for damage to skin, passenger-cabin windows,
and flasher-heacon glass fairing;

- check for damage to ailerons and trimtabs.

Following exterior inspection, in compliance with the
maintenance crew aircraft preflight preparation chart, be sure

all traces of fuel have been removed from the draincocks.

(c) Checking the Passenger and Crew Cabins

6. Be sure all entry and luggage-compartment doors are
properly secured, that their rubber seals are not damagéd, that
the locks operate reliably, that the emergency exits are closed
and that the on-board OU fire extinguishers are sealed and in
their designated places in the aircraft.

Check the cleanliness of the cabin and be sure it is clea-

red of all extrancous objects. Ascertain that all cabin win-

- 58 -
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dows are clean and intact. Be sure the PPNR-15 landing-
gear extend-and-retract lever is in neutral position, and
that the landing-gear enmergency-extension handcrank is locked
in lowered position.
7. Check oxygen rescrves in integral and portable tanks
by means of cages on the pilots' control pancls and on the
KP-21 instruments. If necessary, charge the tanks with oxy-
gen up to the pressure levels indicated in the accompanying

table, relative t6 ambicent temperatures:

S _ Table
Loc | a0 | =30 [ 20 300 | 10| 20l 30] a0] a5 |
P ;T? ' 24 25 ‘ 26 ‘ 27 l 28 ‘ 30 ‘ 31‘ 315 3zll 32 %

8. Sit in the éopilot's seat, adjust the seat and pedals
to fit, and check the condition of the following:

- all flight and navigatiocnal instruments;

- gpe altimeter end UVPD-5K cabin-prcssure differential
gage, -the pointer of which should rest at "0";

- the URVK and URV-1500 air-mass flowmeter needles,
which should indicate "07;

- the TTsT-13 deicer thermometer needle, which should
indicate the anmbient tempcrature;

- the TV-1 and TUL-48 ("heating and ventilating")
thermometers of the TV-19 unit, which should indicate cabin air
temperature; and

-- the radio control panels.

9. Be sure that all on-off switches and selector
- 5§ -
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switches on the upper electrical panel and pilots' consoles
are in off position and that the engine-starting~panel cover
is closed; then order the navigator to engage the on-board
power supply.

1-22 10. €heck the illumination of your work area and the
werking order of the instruments, thé flasher-beacon, and
the navigation lights (with the help of ground-crew members).

11. Ascertain that oxygen masks are on hand and in
good working condition.

12. Check the cabin decompression and overcompression
warning signals.

13. Depress the "bulb chec&" button to check the con-

dition of the bulbs in the warning light display panel.

. 14. Check the accuracy of the VD-20 altimeter barometric
pressurce rcading scale against the airport barometer. A
discrepancy of #2 mm Hg is permissible. Adjustment of the

altimeter scales on the aircraft is strictly prohibited.

15. Check communications with other crewmembers via the
aircraft intercom system, and contact with the airport de-
parture traffic control via the radio.

16. Check operation of the electrical trimtab actuating
mechanisms by actuating them briefly, then setting them to
neutral position as shown by the aileron and ruddexr trimtab
indicator lights and the elevator trimtab mechanical indicatox.

Synchronize the aileron trimtabs if necessary.

- 68 -
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Upon receipt of the aircraft from a repair plant, or
followving preventive-maintenance sexvice at an aircraft
maintanance base, the Copilo%, joined on the flight deck
by the Flight Fngineexr, should check alignment of the
rudder and elevators, the zilerons, and the trimtabs to
ascertain that they conform to the various control posi-
tions of the control colums, wheels, pedals, and trim-
setting controls.

17. Upon cowpletion of his assigned preflight equip-
rment preparation, the Copilot reports to the Captain that

the eguipment is ready for the flight.

wéf«
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Aivcraft Eguipment Check by Navigator

1. Conduct a supcrficial examination of the cabin, the
instrurents, radio-navigational equipment, and navigator's
equipment, making sure that:

-- the cabin glasswork and light filters are intact
and in good working order;

- the seats can be moved and swiveled without any
hitches and will lock in any desired position, and that the
seatbelis are intact;

-- the radar indicator can be traversed and locked
without difficulty;

1-22a . - the ahtenna equipment is in proper working order;
465 1. ‘

- the control consoles and panels, the forward in-
strument panels, units, and instruments, the radio switches,
and the protective housings are undamaged and propexly secured;

—-— the oxygen equipnent and masks are in good working

- the headphones and microphones are in working order;

- the AC-panel primary fuses, fuse clamps, voltage
adjustnent screwdrivers for generator and converter, and the
"in-flight" spare bulbs, fuses, and radio tubes are all in
their appropriate places.

2. Be sure that the on-board circuitry switches for
the generators, the ground power éupply, and the storage bat-

teries are all in "off" position (the individual switches for

- Gg -
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cach storage battery bencath the cover are switched on). At
this point, the "instrumonts or battery poverxr” light should
be illuminated.

3. Be sure thet all circuit breakers (AZS) are en-
gaged and ask other crewmembers for confirmation that all

électrically powered equipment is switched off.

465L 4. Set the voltmcter switch in the "AKK N¢ 1" or

"AKK N? 2" position, whercupon at 22 amperes the battery

voltage should be at least 24 volts. If the battery voltage

is insufficient, replace the batteries.

NOTE: With the AZS (circuit breakers) on and the signal
switches off, the engine indicators and circuit
contacts take about 10 amperes current. Therefore,
a couple of -the "low~-illumination"” lights, drawing
about 12 amps, should be switched on so as to check
the batteries at the required 22-amp load.

5. Order the ground crew to switch on the aircraft

ground-source power supply.

6. Take a voltmeter reading in the "RAP" [automatic
start.relay] position. Tt should read at least 28 volts.
NOTE : Vhere ground-source power is unavailable, be sure

the brake boostcr pumps and service-power busbar
are switched off to conserve the batteries, and
advise the crew to avoid using instruments and
other power units except in dire need; then check
operation of the cguipment after starting.

By turning ¢2 the “"ground-source power" switch, the
aircraft circuitry is connected to the [ airfield ] source,
the "generator operating"” light comes on and the "instruments
on battery power" light goes out. Set the voltmeter switch
to the "circuit" position.

- 6% -
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7. Switch the PO-4500 converter selector switch sequen-
tially from "operation" to "reserve" and ascertain by means of
the VI'-0.4-150 AC voltmeter that there is a voltage which is
between 113-117 volts*. The reserve PO-4500 converter has
a signal light which remains illuminated while it is oeprating.

8. Place the PO-4500 converter selector switch in the
"neutral" position and turn on the navigatoxr's windshield de-
froster by means of the switch on the navigator's instrument
panel, whereupon the "reserve converter on” light should 1il-
luminate. Depress the [test] button to check the reserve
converter voltage, which should pe within 113-117 volts.

Switch off the navigator's windshield defroster.

9. Switch on the PT-1000Ts5S convertew and check thair
operation by sequentially switching to "operation" and "re-
serve".

Be sure the operating PT-~1000TsS converter is functioning
by means of* switching on and checking the operation of one of
the 3~phase~current devices connected to the central circuitry.

1-24 Check operation of the reserve converter by placing the
selector switch in the "reserve" position and observing whe-
ther the signal light illuminates on the navigator's electri-
cal control panel.

Where necessary, check operation of the KPR-9 boxes as

follows:

* Before switching on the PO-4500, use the pilots' intercom
to ascertain that all IT-2 instruments are switched off.

- 6§‘-
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- place the P7-1000TsS converter selector switch in
the "operation" position;

- switéh off the AZS-2 circuit breaker of the opera-
ting convertcr on the right hand panel, whereupon the "reserve
converter oparating” light should illuminate.

10. Switch on the AC ground-source power and check the
ground-source voltage, which should be between 113-117 vblts.

11. With both AC and DC ground power sources switched on:

-- ascertain opersbility of the RSBN-2S equipment;

- check the control-panel radar-indicator instruments
and the radar image guality on the display tube;

-- tune the first ARK-1ll radiocompass to the DPRM
[outer marker beaconl; tune the second one to the inner depar-
ture homing beacon [close-in homing beacon];

-- enter the takeoff-location lntitude into the K5-8
course indicator system console;

- svitch on the course indicator system power;

- sive minutes after switching on the course indicatorxr
system power, set the operation mode switch to the "MK" mag-
netic course correction position and match it (by means of the
quick-match button) to the primary and reserve gyros;

- comparc Navigator's course indicator reading with
those of the Pilot and Copilot, neither of which should deviate
from the Navigator's reading by more than +2°;

- check all coursc-indicator readings against the air-
craft flight-line course reading;

- at 12 minutes after switching on the course indicator

- 65}3,-—
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system, check the "GPK" wode operation of the primary and
reserve gyros;

1-24a ' -= enter the initial data and check operation of the
NAS-1286 systcem,

- check the VD-20 altimeter barometric reading against
fhe airport barometer. The discrepancy should not exceed
+2 mm Hg. The altimeter scale must never be adjusted on the
eircraft;

- check operation of the SPU-7 intercom system by
conversing with each crewmember, then listen to the control
tower operation via the USW radip; cﬁeck cabin and instrument
illwsination, and check operation of the external-air thermo-
meter;

12. Synchronize timepicces at all crew stations.

13. Check availability(ﬁ‘ correction graphs for the
altimeters, airspeed indicators, and the KI-13 magnetic compass.

14. Check the condition of the silica gel in the R0OZ-1
moisture absorber.

15. Upon completion of the preflight preparation and
checkout assignment of the Navigator, he reports to the Captain

that the aircraft is in flight-ready condition.

Aircraft Checkout By Steward(ess)

1. Inspect the passenger cabins, making sure they are
clean and clear of extrancous items; that the upholstry, cur-
tains, scats, and luggage racks are intact; that the portabhle

oxygen equipment and masks are in complete crder; that there

- 66 ~
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are coat hangers and portable baby cribs available, and that
medicines are stored in the crew quarters medicine chests.
1-25 See that teh carpets secured in place by their rubber molding
and unwrinkled. See that clean ashtrays and reading mater-
jals are available, and that all seatbelts are intact.
2, Check whether the seat pillowcases have been changed.
3. Check whether the aircraft water supply has been
replenished.
4. Inspect the galley and make sure that it is clean
and clear of extraneous items, and that all equipment is intact.
5. Upon connecting the aircraft circuitry to the ground-
source power supply, check the illumination lights in the
passenger cebins, paséageways, rear luggage compartment, and
restrooms, and check the steward service-call signal.
CAUTICH: When the engines are shut down and ground-source.
power is NOT connected, the stewvard (ess) may turn
on only the service lights, threshold lights, and
¢all signal.
6. Check operation of the SGU-15 loudspeaker system
and the telephone intercom connecting the stewvards with the
other crevwmembers.
7. Inspect the wardrobe*, passagevways, and service com-
pacinent, meking sure all is in order, clean, and clear of

extraneous items.

3. Inspcct the restrooms, making sure they are clean

- p———i 5 B . cn T

% Additional units may be installed at cost of reduction in
scating space.

- Gt‘;: -
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and clear of extraneous items; that the toilet bowl is in
propet working ordexr, with paper and water available; that
the waste receptacles and washbowls are in proper working
order, with soap and towels available. Check operation
of the toilet bowl punps.

9. Take aboard the aircraft the containers of food-
stuffs, clean dishes, and electric steam tables.

10. During darkness, with the aircraft connected to the
ground-source power supply, switch on the passenger cabin and
galley illumination. If not connected to the ground-source
power, turn on only the service lights in the cabins and pas-

¢
sageways.

11. While passengers are boarding the aircraft, switih
on the seat numbers and help place the passengers' coats in
the wardrobe.

12. Check the fasteners on the containers and steam
tables in the galley and be sure they are properly seccured.
Upon completion of this inspection, report to the Captain

that the cguipment is flight ready.

The Captain's Checklist

1. The Captain accepts the readiness reports from the
Copilot, Navigator, and Steward(ess), and then personally in-
spects the aircraft extevior and cabin interior to the same
extent and in the same seguencc as outlined for the Copilot.

2. Occupy the Captain's sewt and check its adjustment

—6{%"
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and condition, unlock the controls, and adjust the seat and
pedals to proper fity then:
1-26 - inspect all instruments to see that none has been
damaged;

- make sure the airspeed-indicator and altimeter
correction charts are available in place;

- ascertain that th: side vent traverses readily and
closes tightly;

-- check the ease and snmoothness with which the emexr-
gency brakes can be applied;

- be sure that the switches for the IT-2 front-wheel
stcering-control and brake-system hydraulic pumps are in the
"of{" position, and that {he automatic [anti-skid] brake con-
trol is switched on;

—-- compare the readincgs of the VD-20 altim@tér baro-
metric pressure scale with those of the airport barometer.
The discrepancy allowance is +2 ran Hg. The altimeter scale
must NLEVER be adjusted on the aircraft.
check the emergency brake-system reservoir-pressure

reading (210 kg/cmz);

check the oxygen system instruments to be sure the
system is charged, and be sure all masks are in place.

3. Check the SETS-470 fuel gage to determine how much
fuel has been loaded aboard, and set the RTSV-10-8 fuel-con-
sumption indicator to show the actual amount of fuel in the
plane's tanks.

4, Check the working order of the AU ASP-3K automatic

- 69 -
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signal device by depressing the button on the electrical con-

trol panel.

5. Check the condition of the PPD-1V pitot heotor.

6. Switch on the power to the S0M-64 and make sure its
signal light indicates préper operation, then set in the re-
éuired code.

7. Check the aircraft control systems with the engines
operating (see Section 2, subsection 10).

8. Check operation of USW Radioset N¢1 by establishing
contact with the airport deparxture control tower.

9. Check operation of the aircraft intercom system by

contacting each of the crewmembers.

1-264a ’ Flight Engincer's Preflight Inspection and Preparations
465 1,

Before engacging in his preflight preparations, the
Flight Engineer should check for the following:

-- dircraft registration certificate and airworthiness
certificate, sealed medicine kit, aircraft fireaxe, drinking
water and other inventory, and the Civil Air Fleet manual for
the specific flight.

Check the in-Flight maintenance checklist for conformity
of performance. Having ascertained that all problems re-
ported by the previous flight crew have been corrected, the
Flight Engincer accepts the aircraft from the parking duty

attendant.

- GO -
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Preliminary Operations

1. Ascertain that the fire-fighting eguipment is near
the aircraft, wheelchocks are in place under the main landing
gear, and the aircraft is properly grounded.

2. Be sure all hoods and covers, exccpt the englne
intake covers, have been removed from the aircraft.

3. Besides the akove, ascertain that:

(a) fuel tanks are filled to trip specifications;

(b)Y engine oil tanks are filled (20 liters each);

(c) hydraulic system tanks are properly filled
(the primary system tank should contain 25 liters when both
primary system accumulators are charged, the landing gear is
extended, and the spoilers are retracted)

The brake system should contain 16.5 liters with
the master cylinders charged ana the brakes applied;

?he automatic [control] system should contain
3.8 liters()];

(@) the compressed-air system should show a pres-
sure of 150 kg/cmz;

(e) the aircraft oxygen system and portable tanks
should be properly charged;

(f) the pressure gage on the 0S-8M fire extinguishers
shpuld show the proper reading;

(g) the aircraft water system should be properly
filled (during winter, with wa%er heated to +60°C) and the

toilet solution replenished (this solution should be heated
- Gl -
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to +35°C during winter);
(h) in compliance with the preflight preparation chart,
be certain that all traces of fuel sediment are cleared avay.
4. When temperatures exceed +25°C in the cabin interior,
it should be cooled to temperatures on the order of +20°C, on
condition that the total difference between exterior and in-
terior tempcratures not exceed 10-12°C.

1-261
465 1. Before cooling the cabin, the Flight Engineexr should

be sure the crew-cabin cool air feed is open and he should
open all crew-cabin vents and the doorx.

5. Vhen the interior temperature of the cabin falls
below +5°C, it should be heated up to temperatures of some
15-20°cC.

6. The following should be ascertained during. winter:

(a) the degree to which ice, snow, etc. have been
cleared from aircraft surfaces, crew- and passenger-cabin
windows, engine intakes, the control and suspension elements
of ailerons, elevators, rudders, flaps, slats, spoilers, trim-
tabs, and bellyflaps, and from exterior antennas, the glass-
work in flasher-beacon, navigation, and landing lights, and

the intakes of the pitot hcad and exterior-air thermometers.

Aircraft Inspection and Checkout
(conducted in a prescribed manner)

Fuscelece Forward Scction

Ascertain:

)

- 7
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- that there is no skin damage and no scratches or
dents, and be sure all forward fuseluge closures arc secured;

- that the glasswork of the navigator's compartment,
the landing lighits, and the radome are clean and intact;

- that the pitot-~head and ogtside~air thermometer
intakes are undamaged.

Forward Strut and Landinag-Gear Ba
B ) 4

Ascertain:

-- that hydraulic-system hoses, tubing, and connections
bear no traces of oil leakage;

-= that no fluid is lecaking from beneath the shcck

.

strut secal;

-= proper compression of the shock strut (cf. scantling).

The visible height of the shock strut working part should
be within the limits indicated on the scantling;

- that the splincd-joint removable unit is connected;

- that no fluid is leaking from beneath the steering-
damper mechanism seal;

- that the tires are not damaged sufficiently to pre-
clude their further use;

- to what extent the tires have settled (cf. scantling)

- that the splined-joint drag-link limit-switch drain-
hole is not plugged, and inspect the strut and lock limit-
switch wiring harness;

- that the observation windowglass in the flight-deck

floor is clean.

- 1% -
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1-26c Fuselage Centexr Section
Ascertain:
- whether there is any leakage from fuel system tubing
and connecctions or from hydraulic system components;
- that there is no skin damage and that all closures
are flush mounted and securely latched;
-= that the flasher-beacon glass is intact and clean.

Left Main Landing-Gear Strut

Ascertain:

-= that the wheelwell recar doors are latched shut;

- that hydraulic hoses, 'articulated connecticns, and
tubing leading to the brake cylinders bear no leakage traces;

- that no 0il is leaking from bencath the shock-strut
seal:

== proper compression of the shock strut,vthe visible
height of the shock-strut working part should depend on the
load (cf. gcantling);

- to what extent the tires have settled (cf. scantling);

- that there is packing grease in evidence upon with-
drawal of the plunger from the end of the stabilizer shock-

strut box.

NOTE: Do NOT check the nitrogen pressure in the stabili-
zing shock strut 1if the plunger is in normal po-
sition.

- the condition of the bogie articulation units, the
tipping mechanism, the hydraulic systen connections, and the
shock~ctrut lock loop;

- 7?‘M
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-- that the tires are not daraged or displaced on the
wheeldrums;

-- the condition of the limit-switch and brake wiring
harnesses.

Left Ving Underside

Ascertain:

-~ that there is no fuel leakage from integral wingtanks;

-= that there is no skin damage and that all closures
arc proverly flush mounted and securely latched;

- that the ailerons and trimtabs are properly aligned
and undamaged;

- that the anti-static device and navigation-light
glassvork is intact apd clean.

Fuselage Left Side

Ascertein:
- that the skin is undamaged;
-- that the passenger cabin vindows are intact and clean.

Left Engine Pod

Ascertain:
-= that the skin is undamaged and the areas occupied by
fuel- and oil-system components show no traces of leakage;
- that the engine airduct interior is clear of all ex-
traneous objects and dirt;
1-26d - that the jet exhaust nozzle is clear of extraneous
- objccts;
- that the first-stage rotor turns freely, turning it

ﬁanually by means of the turbine blades;
- Y5 -
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-~ that the cowling is securely latched shut; -
- that the oil-tenl filler neck is securely closed;

Fuselage Tail Section

Ascertain:

_—' that the skin is undamaged and the drogue-chute
doors arxe securely latched shut; ‘

-- that the drogue chute ring hooks are closed;

- that the tailend navigation light glasswork is
intact and clean.

Tail Impennage

Ascertain:

- that the skin is unda%aged and all closures are
flush and sccurely latched in place;

- that elevators, rudder, trimtabs, and stabilizer

are undamaged and properly aligned. .

[Aircraft] Right Side

Perfoxm this inspection exactly as was done on the left
side of the aircraft, further checking for fuel leakage from
beneath the central fuel intake cover.

Fuselage and Wing Topsides

Ascertain:

- that there has been no damage to skin, passenger-
cabin windows, or flasher-bcacon glasswork;

- that the fuel tank filler covers arc securely closed;

- that no fuel is leaking along the wingtank removable

pancl.

- rfré g
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Passcnger Cdbln, boggage Comparticents &”Lavatorieq

Inspect the passenger cabin, baggage compartments, and
lavatories, and ascertain that:

-- all seats are clean, clear of extrancous objects,
énd supplicd with listed replaceable personal accommodations;

- all windowglass is intact and clean, and the emer-
gency exits are closed;

- the entry and baggage doors are undamaged, their
rubber seals intact, and their latches functioning properly;

- the portable oxygen equipment kits are in place and
complete, and that the oxygen tanks are fully charged;

- all on-board fire extinguishers are properly sealed
and in place;

- the water-tank cock is closed;

- the requisite number:of carpets cover the floor.

}:2§¢ The Crew Comoaltmcnt

Be sure the landing-gear control knob is in neutral po-
sition and thc emergency landing-gear-extension valve handle
is secured in lowered position.
Ascertain:
- that the cabin is clean and clear of sxtrancous itens
- that the windowglass is intact and clean;
-- that the side vents move freely and close sccurely,
and that the scats are properly adjusted to fit;

-- that the oxygen eqguipment is in proper working oxrder,

and the 1.asks are ready at hand;
@>Qre
-ty
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- that the floors arc preperly carpceted;

- that the front-wheel steering-control switch is in
the "off" position;

-=-"  that all instruwrents are undamaged and the instrument
panels sccurely fastened.
| 7. Before switching on the electric power source, care-
fully ascertain:

-= that all switches and selector switches on the upper
electrical control panel, the Pilot's and Copilot's control
panels, and the Navigator's and Steward(ess)'s-electrical
pancls are in "off" position;

- that the automatic circuit breakers on the R2ZS panel
are switched on;

- that the starter cover is closed;

- that, priocr to switching onto ground-source power,
the battery voltage is checked under a 23-ampere load.

8. After checking the SETS-470 fuel gage to determine
the aﬁount of fuel loaded, the RTSV-10-8 fuel flowneter needle
must be set to indicate the actual amount of fuel in the tanks,
and the densitometer set to indicate the type of fuel loaded.

Then check operation of the tank--booster and transfer
pumps by means of the instrument panel indicator lights, and
operation of the firec-extincguisher cock and the cross-feed
cocks.

9. Check the working order of the fire-protection sys-
tem, which neccessitates the following:

- 78 -
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- suitch off the AZS in the extinguisher tank control
circuit;

- be sure the fire-protection system stopcock circuit
breukers are switched on;

- switch on the fire-protection system panel main
switch;

-= depress the test button to check proper operation
of the indicator lights;

- sequentially depress the fire-alarm illuminated
buttons, whereupon they should light up, indicating that the

stopcock solenoid has opened and the generator blover baffles

1
are closcd;

- turn the main switch on and then off again; the
illuminatcd butﬁons should go out;

- switch on the tank control circuit breaker systen
and be sure the white lights illuminate.

10. From both the Pilot's and Copilot's positions, check
the case of movement of the engine throttle levers, and the
proper function of the detents on the Pilot's control levers.

11. Upon accepting the aircraft from a repair plant, or
following maintenance at an aircraft maintenance hase (ATB),
the Flight Engineeyr, with the help of the Copilot at the
flighi~deck controls, should check the alignment of the ele-
vators, rudder, ailerons, and trimtabs at all positions of
the control column, wheel, pedals, and trim controls.

12. 1In compliance with maintenance regulations, the

Flicht Enginecr shall be accompanied, during preflight service

- 79 -
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testing and checking of the aircraft, by the responsible
specialists of the ATB as the engines are started and checked
out.

Final Orerations

-- completion of maintenance records;

- acceptance of aircraft from maintenance crewv;

-- before towing the aircraft, be sure the towbar is
- [

securely attached to both aircraft and tractor;

-- be surc 2ll hoods, covers, and airport eguipment
have been removed from the aircrafi;

-- after passengers have boarded and luggage is loaded,
be sure the freight and lquaqclare securely fastened and
then close the aft lugoage compartment door;

. - after towing the aircraft to the pre-start area,

make sure the entry door and luggage compartment doors are
closed sccurely;

- xeport ready to start engines.

k%% Tnd of Section 1 ***%

- 06 -
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SECTION 2

EQUIPMENT OPERATION
AND

FLYING THE AIRCRAFT
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ATRCRAYTT EQUIPMIENT OPERATION
1. THE POWER PLANT

The D-30 Ingin:

The D-BO ensine (Figure 2.1) is & two-gpool, two-rotor turbofan engine with
a two-stoge conpressor.

The compressor is an axial-flow type. The first section of the
compressor is four-stage and the second section is ten-gtage.

To foecilitate stable operation of the compressor at low rpm, the
sccond gcection of the compressor is coqupcd with an air bypass
fourth and fifth ctsges in the outer engine spool as well as an air inlet
guide apparatus with movable vai_ .

*  The engine twbine is sn axial-flow, reactive, four-stage turbine
conpisting of two turbine seclious.

The cnzgine is couipped with en eir blced system for pressuriuing the
cabins, deicing systeas for the alrcraft and cngine, as well as fire-

extingpuishing signnl systemes in the nacelles an? engines.

Y

The SPZ-30 Encine Starter System

An SPZ-30 starter system is installed in the aireraft to start the
D-30 engines.

Fach cngine is started by two simulfeneously operating STG-12TH0- 1000
gtorter gencrators:, cach rated at 12 kv, vhich are pouered by en alrport
poer source of 24-L8 v or the two on-board 125AM-55 storage batterles.

BEngine starting is aulomatic end is initieted by a single APD-19ED

- 8% -
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Tne D-30 Engine

(view from left side)
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avtomatic panel. The starter panel contsins a timing mechanism and nine
relays designed for the sequential activation of the starting system

cemponents as prescribed by the timing mechanism.

Engince Operation Monitoring Instruments

Engine operation is monitored with the aid of the following instruments:
-~ tachoreters;
-- IT-2 enzine exhaust gas tenperature gages;
w= TMI-3RTL three-needle indicators (fuel pressure before injection,
and oil pressure and te“perafurc);
-- DIM-LT pressurc gages (fucl pressuge at engine intake);
-~ RI3V-10-8 fuel flow meters;
. —- IV-200Yc vibrotion monitoring epperatus (indicator and sigpal lemp);
-~ signal lawp Tor indicating presence of "metal chips in oil';
-~ 8ignal lamp “"VHA-10°" indicating position of vanes;
-- sigozl lamp irndicating engine icing and avtomatic activation of
engine deicing systens;
-~ regulators PRT-35 of maximum exhuust gas temperature.

2-9
651,

Preparing the D-30 Fngines for Flicit

Preparation for starting, starting end tosting the engines are the
duties of the aircraft commanrder or the engineer servicing the aircraft;
in such cases the navigator's position nmust be occuplid by a crew member
(or gomcone else responsible for prepzring and monlboring the opcration of

. the equipment in the navigator's cabin).

- ok
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As a rulc, the engines are gturted from the airport electrical power
supply.

Before starting the engines nake sure that:

-- cormunications with the controller on the ground over the aircraft
intercom system are rclieble and the ground technicians are ready for
starting the engines (commmications with the technician on the ground
over the alrcreft intercom must be maintained for the entire time from
preparation for starting to taxiing out);

-- step-ledders and other equipment on either side of the aircraft
are removed to g distence vwhich will ensure safety in starting and testing
the engines; at the same time, service pérsonnel must be no closer than
10 meters in front of the air'intake and 50 meters from the nozzle exit
in the cxhaust zone;

-~ all covers are removed;

-- the doors and cargo hatches are closed;

~= the wheelg are locked by the parking brake and chocks are placed
under the wheels.

Before the engines are started the copilot must:

-- place the switches labeled "Cubin Pressurization,” "Automatic
BEquipnent Power Supply,” "Tih, VVR Ventilation," "Cabin Heating,"
"Ventilotion et Iow Altitudes" and "Ventilation on Ground" in the position
corresponding to a closed velve position; make sure that the wing and
tail-fin heating system is off;

-~ cheek the operstion of the system vhich sigmals loss of pressure

. and overpressurization of the cabln by pressing the appropriate buttons.

-~ 8§ﬂ_
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e) Preparing the engince for starting when the aircraft's electrical
system is comaected to the airport electrical power source:

1) Make sure that all circuit breakers are on;

2) Check the charge of the storage batter;es at a load of 22 a; the
voltage must be at least 2 v;

3) Conncet the alrport power source; the voltage must be 22.5 v;

4) Turn on the PO-500 converter and make sure that it is operating;
turn on the IT-2 instrument;

5) lake sure that the starter-pgenerator switches are  off;

6) Place the "Fuel Gage" switches in the HOn" position;

8) [sic] Place the fire—cxtinguishiné systen switch in the "On"
position. Lignting of the white slrnal lamps indicates proper operation
of the electrical clreuits for the fire-extingdlihving cartridges of the
1lst, 2nd and 3rd sequence of thé main system and the 1lst and 2nd sequence
of the fire-extinguishing system within the engines;

9) Check the condition of the button-lamps and the "Pire Left-Right"
display by pressing the lamp test button of the fire signalling sysyem;

10} Press the "lamp monitoring” button on the "Gangerous operating
conditions” display and check the condition of the signal lamps narked
"Excessive Vibration," "VIIA-10°," "Metal Chips in O11," "PRT Failure,"
"APD Operating" end "Start Interrupted;"

11) Plsce the automatic fuel congswsption control switches in the
engaged position;

12) Ploce the "Pumping" svitch in the "Automatic" position;

13) Ploce the fucl pump suitches labeled “"Engine Supply” in the

ensaged position;
- 88 -
S-E-C-R-F-T
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14) Place the fire valve switch in the "Open" position; before
opening the valve check the tiphtness of the seal (in the ebsence of
pressure with the pumps operating). Tae green light should go on when
the valve is Tully open;

15) Check the operation of all fuel purps (green lights should be on);

16) Unlock the rudder;

17) Check the ease of movemcnt of the engine controls, the operation
of the catehes, and plzce the control levers in the "errested” position;

18) Place the "IV-200" switch in the engaged position and check the
condition of the apparatus.

b) Preparing the engines for starting when power is supplied by the
on-board storecge batteries:

-- Carry out all steps listed under paragraph a) sbove, with the
exception of points %, 6, 11, 12, 15, 18, 13;

-- Place the punping switch in the "Manval' position;

-~ Switch on one of the "Engine Supply" pump switches.

Starting the Engines

The Tollowing seguence should be followed to start the englnes:

-~ open the cover of the starter panel;

turn on the main suitch;
-- place the "Ground-Air" switch in the "Ground" position;
-~ place the "Engine PRT" switchcs i the epgrged position;
—-vplace the "PRT-35" operating mode switches in the "Operating"
position;
-= ploce the "Start<iior" switeh in the "Start" position;
- 8%? -
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11 -= m2Ye sure that the fucl pressure at the inlet to the KR-30 is
vithin limits of 0.8 to 1.0 kg/a;

-~ set the alicraft parking brake;

-- glve the cormend "Clear Ingines" and, having recelved the response

"Fngines Are Clear" from the ground, press the "Start” button for one to
tvo seconds end simultancously start the stop watch; at this time the
signal layip J=beled "APD Operating” should come on.

ATter preasing the "Start" tutton, after the rotor of the second stage
of the compressor bas reached an ypm of 7 - 8.5%, move the engine control
lever to the "Idle" position.

The proccss involved in moving to idling speed is as follows:

-- at an engine rpm of ¥ = 37-40% (4,500 ¥ 200 rpn), or within 45 to
50 seconds after pressing the button, the starter-generators should
disengage; |

-- ag the engine speed builds up the fuel pressure In front of the
injector increases suwoothly (the first section of the injector is

. .
operatirz), and when the pressure reaches 12 kg/cm2 the second section of
the injector begins operating; during this time the fuel pressure drops
and then builds up as engine rpm increases. The engine should suvtomatically
switeh to the 1dling mede within & time period not exceeding 120 peconds
gecording to the graph shown in Fipgure 2.2.
WARIMNG: 1. Vhen starting the engine it ig forbidden to make manual
correetions of fuel consuzption by moving the englne control lever.

2. The engine starting procedvre may be interrupted by placing the

"

control lever in the "Stop" position end pressing the "Interrupt Start”

button in the following cases:

- /8 -
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-= i the starter-generator did not disengege at an engine speed of
Iz 37 ~ k0% or within U5 to 50 seconds after the "Start" button wvas
pressed;

-~ if there ig no oil pressure indicated at the engine intake;

-~ il the temperature of the gascs behind the turbine is 620°C and did
not drop for a pericd of four scconds, or if there is a tendency for
tempersture bulld-up;

-- if the build-up in engine rpm terminates ("hovering” of engine
revolutiocns);

-~ an ebsence of oil preésvre build-up at the engline intake;

-~ the indicator lamp "metal chips in 011" goes on;

-~ if the elecirical power source voltage as read on the aircraft
vplitnater is less than 21 voltis;

= grbitrary diséngagcment of the starter-gcneraﬁor_(the "Interrupt

Stert" lamp goes on);

the detection of any other engine malfunctions.
L]
3. After two or three unsuccessful attempts to start the engine,
when fuel hos been supplied to the engine but ignition has not occurred,

cngine notoring must be carried out [4o expel the unused fuel].

&..

N
1

bt

w

Epngine motordng is carricd out in the same sequence as when starting

the engine, with the exccption that the control lever is placed in the
"Stop" position and the "Start-Motor" switch is placed in the "Hotor"
position.

During engine wotoring the engine rpa sghould be maintained at 7 - 10%
(800 - 1,200 rpm) and the oil pressure abt the englne intake should be at

least C.2 kg/cme. Motoring should be carried out for 30 to 36 seconds.

- on -
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WARGIGG: 1. An atteunpt to resturt the cngine should be made only after
the gecond stege of the compressor has come to a complete stop and after
the cause of the previous Tailure to start has becn located and corrected.

2. Valt five nminuvtes between cach attempt to start the engine and
30 minutes after five attempis have been made; marking time from the
nonent the "Start" button is pressed.

3. Engine motoring should Le carried out before starting the engine
if the sircraft has been standing for more than five days.

Once the enginc has started place the main starter switch in the "Orf"
position, place the "Ground-Ailr" switch in the "Alr" position end close

the cover on the starter panel. ‘

Varitdng Up And Testing the Fngines

5. [gic] The operation of the engines should be checked in accordzuce
with the engine verm-un and teet chort showm in Figure 2.2.

.

6. ATter the engines have started permit them to warm up at 1dling
speed for a per%gd of two minutes (no less). Englue operating parameters
in the idling mode with P = 760 rm Hg and t(outside air) © +150 C should
be as follows:

-~ idling rpa 61 - 62.5% (7,200 ¥ 100 rpm)!

0il pressure 2.5 kgfom® (no less);

H
H

ES

-- gas tenperature behind turbine 360° C (no more);
-~ fuel prescure before injectors 25 kg/cme.
7. Tae jdling rpa change with respeet to abwmospheric conditions in

? .

accordance with the chart shown in Figure 2.3.

A
- 94
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Figure 2.3. Change in RPM of Rotor of Compressor Second Stage
(With Engine Operating in Tdling Mode on Ground) With Respect to
tn and Py (Outside Afr Toemperabure and Pressure).

() T2 (rpa) -~ 2nd stage rotor (¢) 12 (%)
speed dg Py, = 700 mm Hg
(b) I2 allovance is 100 rpm e) t, (°C)
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HOTH: 1. A finn) cheek of the iding rpm is made after testing the
engine in all operating wodes.

2. Cheeck the operation of the hydraulic punp after starting one
engine. The operation of {the hydroulic pump of the sccond engine should
be checked after the first engine 1s cut off. ‘ )

2-15 8. Move the control lever to 87.0 - 88.5% (0.7 rated power) and run
the engine in this mode for at least one minute. At 79.5 - 81.5%
(9,400 & 100 rpa) check the closing of the alr bypass valves from the
fourth and fifth ctages of the compressor. A short-term build-up of fuel
pressure before puap HR-30 indicates that the valves are closing. At this
sanie enginc speed check the signal lonp to wmuke surce that the VEA vanes
ere repositioned from an engle of -10° to 0°.

9. Make sure that the c&éiﬁe and the IV-200Ye epparatus (vibration
monitor) are operating properly. Vibration rate according to the
instrunznt should not oxceed 50 mm/second.

As the vibration rate increaces to 50 £ 10 mm/second, the signal lamp
norked ”Ez;csafv: Vibration" goes on. VWhen the vibration rate exceeds
50 mm/second, reduce the operating mode of the englne to idling speed and
gtop the engine once it bas cooled down. The questicn of continuing to
operate the engine should be golved jointly with a representative of the
nanufocturing plant.

10. Check the operation of the post-turbine gas temperature limiter
(PRT-35) by allowing the engine to worm up at 87 - 88.5% (0.7 rated power),
moving the PRT node switeh to the "Monltor" position end emoothly moving
the engine control lever to the Yasimun Mode" position. The tomperature
of the gascs behind the turbine ehould become egual to the temperature

93 -
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eotabliched by the URT-194-27 controller minus 110 % 10° €.  After
operaling at the monitoring poivt for a period of 20 to 30 seconds,
reduce the engine rpa to 87 - 88.5%, move the PRT mode switch to the
"Operate" position and cstablich a rated power node of 92.5 - k%, fThe
time required for discngagement of the PRT-35 and changeover 1o the rated
mode is 10 to 20 sccords.

1l. After running the engine in the rated power mode for a perlod of
one ninte, set the englne control lever in the "Maximum Mode" position and
run the enging for 10 to 15 scconds, after which smoothly reduce the engine
ryn to 1dling speed. At an engine rpm of 77 - 79.0%5 (9,100 X100 rpm)
check *1 > opening of the oir Typuss v a1Vﬁs from the fourth and fifth stages
of the compressor. A t?ﬂ“OIdV" drop in fuel pressure in froant of the
injectors to b - 6 kb/cm indicates that the valves have opencd.
Simultancously, at the same engine operating rpiy, check the signal Jomp
wvhich registers repositioning of the ViIA vanes fron an angle of 0° to an

angle of -109,

12. Vhen the engine is operating in the idling, rated and flight
modes, Its operabting porameters must correspond to those shown in table
o I of Sccticn T and to the charts shown in Figures 2.3, 2.4 and 2.5.
ROTH: 1. Interrupted operation of the engine is permissible in the flight
mode for a periocd of five minutes with subsequent interruptions of at
least Tive minvtes, during which time the engine must be operated in a
node not exceelding the rated pover mode.

]

ng the engzine up to the flight mode with the PRT-35

L-\.

2. Vhen ruw
systum disengzarsed, a sudden temporery rise in the post-turbine gas

tenperature to 63C° € muy be expericnced.

§-E-C-R-E-T
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and Rotor Spred of Compressor Second Stage With Respect to Atwospheric
Conditions With Engine Operating in Pligh

(a) For the limiting zone with respect

(b)

to the washer gtop of pumpn KR-30,
tho= (85, +H87) ¢+ 20° ¢, vhile
in the gt 4, = $15-5° C, not
greatey than % according to
ot T lim =
PRJ"‘3)0 )
Yor ihe limiting zone with respect
to hydraulic restrainer, t), =

t.-’s log % At¥ but not greater than
T 4y sccoxding to PRT-35.

(£) t, (°C).

- 08 -

Jo ML

t Mode onn the Ground.

(c) For the limiting zone of N2
with respect to hydraulic re-
stralner, N2 = 2 . within
limits of 11,500-11,650 rim.
A1z, (rpm) and ($).

For limlting zone of 12 with
respect to washer stop, T2 =

(1230g - Azia)figg rym, while

in range tp = 415--5° C,not
greater than H2flight + 15.

(a)
(e)
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15 13. Check the acceleration charactefistics of the engine. NMove the
=
engine cortrol lever in 1 to 1.5 seconds from the "Idle" position to the
"Waximum Mode" position. The tiwme belveen beginning of movement of the
engline coutroi lever and the point at which the cengine reaches an rpm
of epproximately 1.5% (120 rpm) below the flight mode rpm should be no
wore than 15 scconds and no less than 10 seconds. Run the engine in the
flight mode for 8 to 10 seconds and, in one to 1.5 seconds, move the
control lever to the "Idle" position. In all modes during advance and
rebardation of the throttle the engine should operate normally without
vitration and cngine detonations. The engine should be run at idling
spead for ot least two minutes before testing its acceleration character-
isticso.
ROTa: 1. In comnzetion with the necessity for limiting maximun fuel
consuwaption during operation of the englne in the flight mode while
testing wceeleration, when the evbient temperslure is bclow-%lSo C the
engine rym should be coaputed for the given tenperature of the arblent

.
mediumn.

2. VWhen checking the £light mode while air 1s bteing diverted to the
deicing systeos of the ailr intske and the ergine, as well as during a rapid
cecelerstion Trom idling specd to the flight wode, a temporary increase
in the taperature of the gas exlting the turbine may be noticed but thi;
ghould not be grester than the limitlng tenperature of the PRI-35 device.
At negative amblent teuperatures this increase in gas temperature may
rezch 20° € above the persicsible value shown in the chart in Fipure 2.5,
but it should not exceed the limiting tewperature of the PRT-35.

3. I after sterting the cagine the alrerelt was taxled with the

- 9;; -
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enzine operating at 87.0 - 88.5%, then it will not Le necessary to run the
engine in this same mode before accelerativg o the fligut wode.

b, tmen cheeling engine operation before flight as well es vhen
nenitoring engine parameters in flicht (engine rpm, pas temperature after
the turbine, oil pressurc), the paramcters in all flight modes izt be
within the limits indicated in basic data table No 4 (section 1). In this
cormcetion it ghould be reancmbercd that on the ground, when the amblent
air tempervature is below 415° C, the rotor speed of the second compressor
section will Crop epproximately 1.5 to 2% (in the flight node) and the
poest-turbine gas tamperature will drop approxiymtely 20 to 25° ¢ for every
10-dczree drop in embient air tesperature (begirning at ¥15° C)e  Vhere
the parancters vary from the baslc nomms they should be regulated in
accordance vith the instructions.

VARTOG: 1. It is

fortidden to cetivate the wing and rudder delcing

systen and the cebin prossurization systom on the ground and in flight
vhen the cngincg arve operating bel r 95%.
| -

2. The engince air inlet and encgine delcing systems may be operated

for & pericd nol exceeding tvwo miruates when the englnes are operating

beloy © ) on the ground srd in flight up to an elititude of 2,000 neiera.
> & T »

Stopping the Inzines

b, Allow the engine to cool doim in the 1dling wode for a period of
at least tvo minutes and switch off the starter-gererators (if the
generators oye rob suitched off before the engines are stopped, the

R-5007 [9] will knock end 1ts service life will be shortened.)

14 Ci

15. Move the cngine control lever Lo the ttop” position.

- qg -
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16, Veasure the "run-down® tine of the compressor rotors from 8.5%

(1,000 rpn). Tae "run-down" tine ghould be:

-= at leost 90 scconds for the rotor of the first section;

n

-w at least 50 scconds Tor the rotor of the cecond section.

During "run-dovn' observe the ingtrments énd meke sure that the
decreace in engine rpm is smooth, without Jumps, listen for unusual noises
in the engine, and also check for flmmes and smoke coning from the nozzle.

17. After the engine hes stopped swltch off the punps and close the
fire velve. Place all switches in the off position.

18. After the engine has stopped close the cap on the alr-intzke
duet and; after a 10 to 15 mimite co&ling‘down pericd, close the exit

nozzle.

VARUTNG: Y. It is Torbidden to stop the engine by closing the fire valve.

2, In an cuergercy siltuvation involving shutting down the engine by
closing the fire valve, the guestlon of the further operation of the
engine cnd the fgel aseomblics (ITR-30, ToR-1V and TsR-2V) must be decided
by a represepntotive of the manufacturing plant.

19. In en emergency the engine way be stopped by moving the engine
control lever froa any mode into the "Stop" position in the following cases:

-~ g gharp drop in oil pressure at the cngine intcke;

-- the appearance of fuel or oil lcaks;

-- g sharp increase in post-turbine gas temperature;

-~ & pharp increase in the tewmperature of the 01). at the engine intake
vhen the englue is operating under slcady congitions;

-~ if the bypass valves do not open vhen there is a sharp gas Arop

- 93 -
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below 70 (Tp = 8,700 rpm);

-- the appearance of flome or heavy smoke from the nozzle exit;

iy

-~ the appearence of engine fIntler or an increzse in vibration rate

to 6O mm/second;

o

~- the appearance of fire;

-~ the apprarance of unusuvel noises in the engine;

-« 1" the wvarning light indicating presence of mectal chips in the oil
goes on.

20. After an cnergency shut-down of the engine for any reason listed

above, further operation of tle cnzine may be permitted by the manufac-

L
turer's represcntative after the cause of shut-down hes been established.

2 20 Peculinritics of Tnrine Opzration in Low Teuperatures

5L
21, In order to prevent the forwation of ice crystals in the fuel
torts, [entifreczel £lvia "I in the enount of 0.19 of the total volume of
fuzl ¢heuld be u;cd.
22. Before slerting the engines vhen the ambient air tcmperauu"c is
0% C or below, check vhether it 1s possible to turn the rotor of the first
comprescor section by hend. If this is not possible, warn the frozen area
ith hot eir and check the rotatlon of the first and sccond compressor
geetions.
VARVTEG: Tt 4y forbidden to slart the engine vhen lce or snow are present
in the elenonts of the engine inlet duet. Tee ghould be removed with
[oir-]hoating cquizment. Ice chould not be ramoved by scraping.

23. Vhen the exblent air teapereture is -5° or below with high huwidity

- 400~
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(rain, drizzle, snov, etc.), the engines may be storted and operabed only
after switching on the deicing systems for the engine alr Intake and the
enzine.

o, TDefore startlng the enginc, if the aireraft has been parked for
more than tvwo hours and the ambient alr temperature is -30° € or below,
it will be nccessary to use the airport preheating equipucnt (the hot air
temperature rust be no more than 80° ¢) to heat the NR-30 regulator puup
(in the vicinity of the automatic starter), the housing of the inlet
guides of the first compressor section, the fuel-oll radiator and the oil
tonk Tor a period of at least 20 minutes until the oil temperature at the
tne inteke reaches +10° C. '

Once the engine has been warred up in this mammer it should be motored
before an ettenpt is made to start it.

25. After thz cngines have becn chutl dovn under conditions of negative
aibient touperatures, the als intalke and the exit nozzle should be closed

with the caps to prevent the entry of snow into the engine.
L]

Engine Shul-~-Douvn During Flicht

In order to otop the engine 1t is necessary to:

1. Move the enzine control lever to the idling position and opcrate
the engine in this mode for at least one minute.

2, AL the command of the pilot switch off the starter-generators of
this enzina.

3. love the engine control lever to the "Stop" position.

ATter the encine has stopped:

-~ ¢loze the cabin pressurization valve;

02 -
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-- open the fucl croscs-feed valve;

we cloze the flwre valve on the engine which has been ghut down.
HOTB:  During training flights the Tire valve need not be closed alter
shutting down en engins.

4, In an cmerpency the engine may be stopped by rapldly moving the

] L3N _ tes 1] 'y .
2-21 engine control lever from its orxiginral position to the "Stop" position
LE51

i

in the following sitvetions:
-~ the syprarance of strong vibrations (m lutter) or en incresse in
vibration rate to (90 7) wm/sccond;
-- @ gharp increase in the post-turbine gas tenperature;
-- @ shorp drop in oil pressure at the engine intzke;
-~ fire in the englne;
-~ g sharp increase in oii temperature at the engine intake under
ste.dy operoting condl
Following en emcrgcacy shub-dowa of the engine it will be necessary to:
-~ close the Tire valve;
-~ ghut off the starter-geherators;
-- cloge the ceblu pressurization valve;
-~ open the fucl cross-feed valve.
When the signal lamp marked "Metal Chips in 0il" goes on, observe the
indicators denotving vidbration rate, oil temperature and pressure, en"iue
rpu, and post-turbine gas temperature to make sure that the engine is
operetirz nommally, end for the ranainder of the flight pzy particularly

close abttention to the engine operating perameters. Shut down the engine

, R . - e
if there is a change in any of the above engine parameters.

..10:;}.._
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Engine Soary -Up Daris

2 2
o e e e s S el e s RS A e T

The cngincs pay be started in flight 1f deing conditions are not
presond;  the operetion 1s carried out at the comnand of the pllot end at
altitudes wp to 7,000 meters.

A enzine roy be started in flight under the following conditions:

- ot altitudes up to 4,000 meters with an engine rotor autorotation
speed of at lewst 10.5% (1,200 rpm);

-- at altitudes ebove 4,000 nmeters when the engine rotor avtorotaticn
specd ic et lesst 13% (1,500 rpm).

Before an gir start it will be nccessary to:

-~ plece the aircraft In level Tligat;

w= mole oure than the engine control lever is in the "Stop" position;
-~ ke sure that the fusl punps are on;

- poYe cure that the fire valve is opon;

- instruct the ravigator to prepare for an all staxrt.

Aftev the navigator has reportcd that the engine is rc%dy to start,
the pilet gives the command "Starting Laft (Right) Engine” and presses the
gir-atars button Tor one to two seconds. At thils time the sigoal lamp
raried “YAPD Opevating” should light.

Within 5 - 8 scconds after pressing the start button, having nnde sure
thet the green sigral lowp which monitors AFD operation is on, move the
canine coptrol lever to the idle stop, at which time the englne should

-

avionatically approach idling epced within a period of at lecast 120 scconds.

Vhen the eogine control lever is egainst the idle stop, the idling
gpced will very depending upon Flight altituvie. FTor cvery 1,000 neters of
n
102

§-F-C-R-1~T
NO FCHTICY DISSEH

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4



Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA RDP78-03066R000400020001 4
§-E-C-R-T-T |
Noxxumuﬂun1~ﬂ“' 50X14“JM

eltitnde, idling epced will bo ircrcnsed by approximately 1.5 to 3.5%
(200 to h0D rpm).
Once the engine has started it ghould be wvermed up in the i1dling mode

Tor o perlod of at least one minute

1. I the ercince specd has not incrcassd within k5 seconds
after the "Alr Start" button was precsed, the engine control lever ghould
the "Stop" position and the engine blowm uut at the avto-
rotetion speed for at least 30 seconds.

o, T two unsuccessful attanpts to stact the engine have becn made,
it 1ip reecormonded that the engine autorotation speed be increased or the
Tlirht altéitude be reduced before nnother‘attempt is made.

)

3. Tn the event of failure of the automatic sterting systen (the
1rmo reried "APD Operating” docs not go on or goes out vhen the button is
released), the enginé should be storbed’ Yamnuallyd In this case the "Alr
Start" bubton should be depresscd ond held for 60 seconds (no more).

L, When en gir atart tg made there wmay occur a sudden teaporary rise
in post-turbine gus temperature to 620° ¢; this teﬁperati}e surge should
not lagt for wore than four seconds.

5. Tt is prchibited to start «n engine in £1ight after it has been

ghut doimn by closing the fire valve.

Use of the ] ﬂ”*ﬂo Control Tﬂ"orf

1. When starting sn engine on the ground and in f1light, the engine

corntrol levers are roved fron the "Stop" position to the "Tale" position

7 them forvard to a vertical powitlon and subsequently moving

- 10{} -
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a

o, pny povasent of the engine control levers in flight {rom any

.
22

position to the "Jale" position chould be made snoothly, without

interruption and (.zcecive foree.

3. Tn order o preventgodl ol noveaent of the control levers wien

Tyt

operating the engines on the ground or in £light, the levers ghould be

braked by means of the hand brake [s1c].

2-23 o, THE FUET, SYSTM

———

LG5I

Fuel 1o carried in the aircraft in six integral wing arks, which are

5
formed by the inslde of the center and outbosrd sections of the wing,
vhich are hermetically sealed by eppropriste moeans and equlppcd with the
neceasary fittings.
A schesntic dla

cram of the fuel gyoten ig glven in Figurs 2.6.

O

] ]

Control of the aircralft's fuel systen is avtomatic and is provilded by

21ling system SETS~LTOA.

o
-
o
[
~
"
o
o]
]
i
>

en clectroanic edding fuel g
The CSEAG-LT0A consists of three parts: ean electrical capacitance Tuel
gace, en eutosatic fuel consumption device, and an sutanatic refueling
device.
e clectrical cepacitance Tuel gage is uzed to measure the amount of

o D

eyt o IS aky i A
fuel conbtoingd in each tank as well ee the totol emount in the three

tamie, scparately for the left and right engines.

o

* atea +he ey
The gutoratic fuel consuunption device regvlates the consumpilon of

Tuel eccordirg to a preseribed program and sipnals the sequence of fuel

]

corsunption end the point at whieh 2,500 kg of fuel remain. Fgel

- 10,:;' -
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the Left and ricat groups 1s controlled “riz-

1 rbis, Conaurmbion is regulzted by traensferring fuel from all three
Interral tarks into the fuel supply section of the second integral tenk.

T™e Tuel 1o

each enging of twro LTl

by means

Fueling

i

delivered from the fucl supply section of the second tank to

hS pumps.
the Adrcraft

e e cmount of Tuel
fligat progra

fueling systenm ovw
filler nocks

circumstances or vwhen the conira

2. Kerosene W) or T3-L (GOST 10227-62) ox

L6556 Ly (Tmited Stad
fvel for the engines.
BEOTS: fHoee UlSe ond Boglish fucels

vhoere the tonperature of the fuel
below -h5° C.

2. To prevent the Formation

e
Lamperstoures of 07

C ard below,

- A
¢t 0.1% per

. [
&ovns

3. EBefore rofucling
-- thers ave T

eircrafty

-~ {h nker

(84
2y
N

A E R
ond is

through the veper filler

ghould be used for fueling purpos

ey Y H
Con); DYermelihol

the aiveraft

ire extinguishving fecilities in the

are groun

relesae permitting f

into the aircraft is dependent upon the
refueled by ncsns of the centralized

weeks. [Footnote: The upper

es only urder uvauvsual
ved fueling system has failed.]
mo-1¢ (MRITA2H 36-63), or

(Fnzland) may be used os

iy be used uvnder conditions

.
in the adreraft tapks will not drop

of ice crvetals in the fuel tanks at ailr
fuel with en 1" £fluid additive in the

total volune of fuel should be uscd.

iralke sure that:

vieinity ol the

ded;

£

ueling on the operational and
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f,
Figure 2.6. Schemstic Diagram of Fuel Systen
for Alrceralft up to Wo. 04-0l.

(1) Filter (10) Drainsge coek
(2) ¥Pucl rap HR-30 (11) ¥Fuel punp 227-91
(3) ¥Yucl-oil rndiator (12) Pressure signalling device
() Fuel pusd DI7-M-P3 SIU-2A-~0.18
(5) Fueld flov transducer RT-SV-10 (13) (Socket-type 7) valve
(6) Five valve (14) Pressure signzlling device
(1) Storace battery SLU-24-0.3
(8) (soctet~typs 7) velve (15) " " SLU-0.18
(9) Crozs-feed fucl cock (16) wuel pusp 272-h6

(17) Fuoel transfer valve
(a) Puel supply tank

- 10;‘75 -
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teebnics) dato card for the fuel;

-~ 211 residue has been drainsd from from the suvups of the refueling
tenloer. Draining of residue 1must be perforied in the presence of a crew
nerber (pilot or copilot) or a responsible meamber of the ground crev.

L, Toe procecdure for fucling the sircralt vsing the centralized

b
o0
(]
@
H
o]
-
A
Q
!
I

fueiing R AFR AN
-~ connect the airficld a-c and d-c power sources to the aireraft's
electrical connecetion recepizcles;
-- switch on the power to the aircraft's electrical vetwork;
-~ if no source of alternating currcnt is avallable at the airficld,
2=25 consect the PO-500 converter;
L6571,
-- connect the tarker hose to the filler neck;
-~ place the fuveling switch in the position corresponding te the
reguired fueling vorient ("p", "s" or "H");
-- place the fueling toggle svitch in the "Fueling System On" -
position;

s .

-- place the fuel gage ewitches in the "On" position;
- place the main (comon) fuel cock switeh in the "On" position;
-- place the group fuel valve siteh-n v the "0z" position. The

K3

opening of the cock and valves is signalled by green indicator lamps;

-= give the cowand to turn on the tanker pump.

Sirmltencously with the sciivation of the fueling switches a red lawp
on the copilot's instrunent pancl should indicate "Fueling in Progress,”
end & preaon lamp should be illuminated on the fueling panel.

Then 4he %anis have been £illed the valves will close aubomatically

[ TR S

ard the green levms corrcapording to those valves will go out.

- 108 -
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5. Tren the Tueling operotlon ig conpleted plece all gwitches in the
"ore" position and discommect the Lanker hose.

HOTE: 1. Vhen the centralized fueling syctem is used, all integral tank
grouns may be filled simultonecouvsly or coch grovp may be Tilled
irdividusldly in eccovdance with the graph shown in Figure 2.7.

2. In the event that once of the taxk valves is not closed by the
Tixed level sipnal (the green lamp Goes not go out) or by the float
nmeeheniza (fuel continucs to flow into the tark), end fuel intake is cut

T by the trigserivg of the upper signalling uechanisn which closes the
madn Tuel coek {the green signz). lwnp for the main cock goes out), it will
be nocensnary to chieek the Tuel Jevel in the tauks; 1T the fuel level is
higher than the wper cdge of the filler neck housing, a representative
of the aircralt mouvfocturing plant should be called to deltermine the

conce of feilure of the valve gnd correct the maliunction and its

6. Once the Tueling opcration has been completed (in all cases),

fuzl pages 1o determine that fueling ves carviced out correctly

1 a»d, on the basis of the fuel gage rcadings,
sct the pointers of the fuel Llow melters to correspord to the anouvnt of
fuel which has bheen taken on.

T. Yae Tueling process should be wmondtored by the readings of the

couvter on the teunker and the fucl gages.

- 109
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Centralized Fueling Varisnts. Table ITo 1

Anount of Fuel, kg (¥t = 0.80 gfem3)

To.| Auvtoazntic Fueling Varieuts —
Lst Tark 2nd Tankt 3rd Terk  Tobtal
1. Full fueling "p" 3,900 1,700 1,000 13,200
2. Moedivn fueling Mg" 3,300 1,700 - 10,000
3. Low fueling "H" 1,900 1,700 - 7,200

ECUT:  Woit 10-15 minutes after the fueling operation is completed, open

the fuel tank drain cocks and drain off 0.5 liter of fucl from each tank

Vake sure that veber and other afiiixtures are not prescat in the fuel.

In-Flieht Cperetion of the Fvel System

S i o A e A £ Gl B

100
N p
10
i

- 1. Tor the purpose of malntaining the balance of the alreraft within
given linaits, vhen tfe autonatic fuel congsumption systan is engaged Tuel
will be weterad antomatically according 4o the following progrem:

Sequence I -~ total consumption of fuel froaw intepral tank Ko 3
Seqguence I -~ totol consumption of fuel from integrel tanz Jo 1
Sequence III «- total consunption of fuel from integral tank Jo 2
The sequence in wnich the fuel puaps are activated iz de ted by
yellov sigimd lamps narked "Sequence of Fuel Conusunption From Tarks."

A sigaal Joup on the varning display penel will Light whea 2,&00 kg of

2. In the event of failure of the autoratic fuel consumpilon systen,
fuel trenzfer mzy be eflfeeted morvally. The sequence of fuel consunption

frean the tonks is retoinzd during warval control of fuel transier.

EC FCREIGH DISSEM
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To coutrol fuel transfer muuvually:

-~ place the svitch rerked "Fuel Transfer Aubowatic - Marual" in the
Mye " N g -
Fonual” position;

-- deteumine the secucncee of fuel pusp activation by the lsnips on the

rod
o
j
o
'_J
=t
pis)
e
=
'al
o
n
15

cuenee of Fuel Congwiption From Tonks;"

-~ when the lamp labeled "Begin Transfer From Hext Tank" goes on, place
the appropristve svitch lebeled "Manual Bagagenent of Paups' in the "On'
positioca. Fuel concumption shouvld b; wonitored by observing the fuel
cooc.  The awvount of fuel remaining in the 3rd conswunption sequence (Qnd
fuel tard) st be within livdts of 1,500 - 1,800 kg.

3. In ihe event of failure of the proteciive device (spU 1-0.18)
durlng mamiald or sutonatic control of fuel metering, the fual purps will
g, ited of f. To re-zctivate the fuel pumps the switeh labeled "Forced
Activation of Pums' (beneath the protective rcd cover) should be placed
in the "Onr" poszition and the fuel gages monitored to make sure that the
armount of fuvel rorsining in the 3rd seguence ig strictly within limits of
1,500 {0 1?800 ké.

b, The operation of the fuel punps should be observed by means of the
sirnal lawps as follows:

-- the green lemp is on when the pumps are operating;

~- the lump goes out when the punps are not operating or there is no
fuel roraining in the tanks.

5. Fusl resevve is wmonitored end measured on the basis of the
readines of the fuel. gages by successively swilching between positions 1,

2 and 3 ("Group" ard "otal") as well as by observing the fuel flow meter.

118, -
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Figure 2.8, Diagrem of Iahrication Systonm.

(n) }lJlkr neck ' (10) Recduetion valve
(?) 0il ‘ (11) Pressure scction of maln oil
(3) 1u0el or' radiccor, part 62 puup OMji-30
(h) Cij)kilLugql’bJ\L ther Ts8-30 (12) Scavenoing section
(5) Cil seuvenging puap 1710-30 (13) Ccntrifuuzl alr cleaner TsVO-FS-30
(p) Filter M15-30 él&) Adsplers
gé% ?1iteryb§??ss valve (igg grairage cock Yo. 636700/A
weeli velve il gage
(9)

brednsse cock Jo. 636700/A
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AfLer cach fvel cheock, the fuel gage pwitch should be plzced in

the position corrveszponding to the scecond group of tanks.

The engline lubricotion sysiom is en open-type systeom and includss the
follovirg comronsnis:

-~ yain oil pusp CL1-30;

-=- gavze steainer MrsS-30;

-= 01l scavenping punp 10570-30;

-~ conbrifuzal-type alr cleaner TuVO-FS-30;

-~ centrifvgel-iype brestlor TeS-30;

-- ceoling adapter (ViTA 7).

A sgeheatio dlagran of {he Imbricution system is given in Fipure 2.8,

The il voed In the D 30 engines nay be typss M8 (Qost 6hs 57-53) and
1K-8P 1and-1251 Ro 12-62, or MI-0-6031 B grade 1010 (U.S.. ), or D. Eag.
RD 2590 (Bnzlans).

[ IPN

ehould Lo carricd out Lefore the lubrication system is serviced.

The oil tank should contzin at lcast 20 liters of oil. 01l w2y be
edded wntil 1% rcaches the level of the filler neck in the oll tark.

0il toaperature and pressure ere monitorcd by means of three-ncedle
indicotors BIL-3KT (separate indicaiors for the left and right engines)
vitleh ere located on the center instrvacnt penel;  lighting of the signal
lamp 3obeled "Chips in 011" indicates the prosence of wetal chips in the

5-30P chip~detecting filter.

The IHI~3RIT dnstrusents erc activated Ly the zutoratic cireuilt breake

1k~

5-E-C-R-8-T
NO FOREICH DISSEM
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30 L. TiBE FTia

equipped w
ngine nocelles end

1. Tae fire protection syc

1

er £

S=01

g
EN

.
C i Lo

re extinpuish char

11485, vhich arve triggered in
seguence.
The cxtinguishers in the T

AT
SP-8A slonn

(@l
[

by the 1 systen, v

are rinlly by pres

yrotection

5

=21 1

e

5, cha

re extinauisher

sheled

origte bubton ]

2

The second

G

e for alpnall

ray be exbinguichod by means o
in the possagevay and on the 1
L, 4o prevent fire from b

KO
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oy

the 5N

I

K]

o161 AepPLnG

ith two i 1t fire protection systens:

fags
Chse

the other in the erngin

sten dn the engine nzeelles consists of six

ged with a fire-oxtincuiching Freon compound

thiree seguences of two extinguishers per

irst sequence are activated autonatically
hile those in the second and third seguence
sing buttous on the pilot's overhend

agtem vidhin ines consiasts of two

roed with a fire-cxtiroulishing Freon

zgored In tvo seguences of one extinguishenr
¢ first seguence are activated by prepsing

"Fire Protection System On" when a fire is

cequence of Tire extinpgulshers is sctivated

he approprisnte button arter the extinguishers
exnavstede.
ling & fire vithin the engines is not

s €3
Yna 2

gnger conparnents end crev cabing

:

T two portsble OU fire cxtinguichers mounted
cor bulkvesd of the possenger compariment.
reoking out in the engine nacellez as a

- 114 -
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ult of possidle duvnge vhen an encrioncy londing is made with the

U

ing poar retracted or in the cvent of collapse of the nose or nnin
landing pesr, provigion s wode Tor erergency gotivation of a1l six fire
extinguichers by an impact-setusted weehienicn;  this mechanism als
disconnccts all storter-generators.

The inpoct-actuated mechanisms are mowited on the forwvard struts
(avas braces ?) of the main londing gear assc mbly in the forward pmrt of

the fusclope end in the wing cantilevers. The nmechanisms are actusted
vhen they strile the ground.

~ PN 3w 4 et ]
Thic crev's actiors in the event of o fire ere outlined in section L of

‘r\’*-\ Rt SXe <Tct It
the second chapior, TIRGELCY FLIGHT COMDITIONS.

Chceking the Fire Protectlon Systenm

Tae pre-flight chicek of the systen involves the folloving:
-~ ciiteh off the automotic circult breckers which c0uurol the fire-
extinguiching bottles;

-- pwitch on'the sutonatic circuit breckers of the fire protection
systemn;

e gwiteh on the rain fire protectlon system switch;

-« cheelr the operation of the fire-signallin 2 button-lights by pressing
each crs in turn aud melring sure that they light. This indicates the

. + . et e Y7 F =3 1y -1 o
opering of the clectromagnetic (solenocid) valves ard closing of the

.

- furit o7 and then turn on the main swlteh; the button~lights

should go oui;
-~ BYILe

L o0 the sutometic eircuit brozkers which control tho fire-

o ~ ~V -y O (L] £ g}
extinsniehing bottles and nakie gure that {he vhite lemps are Ohe

- 116
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wu
oy}
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Q
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-
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i,
=
o
o>
et
|
Y

i ntor controls the electricsl pover neteork of the plene with

Lo Loonted on the eleotrical nover control poiel.
As a rule when the ensines ere not operating, the plane obtains
1te emurce of elrchtrical vower Tron the airport's electrical pouver

source o2 20,5 volts direct ourrent and 115-volt LOO-cycle altier

CUTTCITL, -
To conncet the eirport supply scurce o the pleve, electricsl plug

receptoclen SMRAP-000 Ko, 1 and Moo 2 (direct ClTLCDJ> &nd ShRA-200

o

(elterrating current) are mounted belucen Tranes L8 and 19 to the left

wre that 211 onsbenrd circalts that coansvme electrical

- the civoort's supprly vl

«« the voltoster switch

e gttech the eitrport eurply coble receptacle 1o the gircraft
pluc end socpend the cable by hooking it to the safely coble;

turn on batinvics;

- ! 4o . O = o X
cortts cupply voltsse regleters in the 27 — 28,5-velt

. LI { B
o the volinztor, tura the airport gsupnly cwitch to "on' end

- |54
11Y
S-1-C-R-Fi-
FO FORHIGH mss;iﬂ.
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WO MOAGTIGT DLSSEN

e "edreuit'” tosition.  Set the battery bus

. "o
to the Medrouit' porition.
R R i T e
The current concwend Teon the civport supply s monmlwored by th

2 Ao R Y - toc
cn-~tonrd hettery @roucter and anteost tie sueey reloy. The batteries
A

S . et A ey s A
i thie case reed not be switehsd off, since the

- N PR
catonntie diacornoct of the on-bonrd clveudd and alvport pover source av

jas]
Tt
Tt

tirnes,

g ' 4 R T EAReEEN 5 s 4
v the L5 -volt hO0-Fr sllernotlng current cirport supply to

Connect

the gyslem 1o done in the followving sequence:

-~ set the airport supply sultch to off;

—= using an alicrveoting current voltueter, choek Tor voltage on the
pain and  euxilicry bus bors of the cireuit, I there 1s volizge on the
vein bus, choth the YO-UECD coprarter cviteoh eotting snd set it o peutrel.
T io voltoae on the waotiiooy

Yo B O (T I S TR d Fb Y ¥s
copnid oLt o NOWLELU0T T8 WANNOoW G4 Cror

<3 vhoen the asireort supoly 19

- atinch the sirport supply cable recepiocle to the air ~olona plu,

oprrotion of the plene's edternating current clectrical

avoten undor full Jozd vhen the on-board eyst s ueing the M15-volt

gince the main and covitiosy

c
3
)
.
[
-
ot
o+
C.a
-
‘*3
j
e}
o
p—l
i
b

solied cnergy et the seae tine,  IT ie not mecessary O

. 0 Y KN - ] KN N |
e converter in osler o check the copilot's or navigator's

Uren ueing the eivport sopply fow the piane's on-board ciycult, the

*
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VO VORE 7(~.'~' PP SR

direet snd alternatine currvent bus veltares rust be periodically

T{ trere is no 115G-volt LOO-i alicrnating-current alrport cupply,

the on-beard TO-4500 converter mey be used to supply the alfernating-

current wov

1
DIANEG,

T the TOLG00 comverter fails, the mein bus bar s avtematically

switched with the ald of the Kit-1 vy converter;

. 1 B K4 -y oy " N o=
the ¢ 17 4-0v  bus bar is dlscomnected, The vwhite lwep lebeled "Tiore
" isnts up on the navigator's panel when the spore

PO-LECO 1s oporated,

Tn #ddition, it ie possible to commect the spare PO-LS00 converter

to the moin tus bur by hond,
IO"D: TT Lhe evcessive revolutld of

the centrifusal gswitch culb
r

the FOLHE0D convertor, 1t con be rectarted by switching
v oguwiteh of T ond on.

.

- [ T TR =y o - YT - Y gy -TIG
PT-1000T:5 on-bened converters arc wsed to supply trree-phase

. v s A 4
3E-volt MO0~z alterrating current, one off viiich is and the

- 391 -
other is o spare.  The alternaling three- auto

roties)ly switched to the syare PP-10007s5 converter suprly during a

1

cr phafunction. It 1s possible to switch on the spor

U _“'] 'a) ',"1( (“‘]
wlin-cover PR-1000T ¢

-
¢

Tady crom ey ATy e PPN I
converter by h Yhen the spar: ~1600TeS ie eperating, the rad lanmp

R &

lebeled "ouasce TR-1000TeS Oporatinz' lighte up on the navigator's panel.

P s . " 214 .
Vhoen oporating the STG- wtore be sure that

the load

the rongza of

- 115 -
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IR w R WS VR s ST

FO VOOELEY PLSSEL

cury 54 ench otarter-penerator dees
o Y
ground and NCO ennares in the cirv, end

18 no rove YO oonperen rouit

T

Thon ¢l

e during medirmn

riieoctats rounied on ravisatorts

volizao

and pormit voltage changes

+50X1-HUM

lond,

within a range of

Voliope rorolation is carried out vhenever the stavter-generator or
P serics RI-100 voliare regulator is renloced and aleo whensver the

encrator off, and

I's - e .

velta e ricce above 29,5 volts or drops bolow 2 volts,
When rermiloting slarter-g

set the velt-ever switceh to ths stacter-renos

ganeTa turning the VS-288
feni i

ihe

ator being adjueted,

(counterclockwise) the starter-

rheostat knob

Nelchs!

decresce the

ctarter-~genarator

velioos, which rust not decrenee pore thon 1 to 1.5 volts,

cry, rog the voltoze of ihe remaining clarter-goeneratoes
in the swous woy by suitehing all four starter-generators to porallel
oravetion, cheekh the voliszye with the volhtueter, end set to the electrlcal
cireuit rovy for 28,5 volts. Check the uniformity of lozd distribution

~g wihthin 20 - 30 minutes of Tlicht and nuke any nsces ‘1y

orzration of the staruver-

- P
o Lona of

cne rioes ghove LOO snnares

Thezatly o ennh other Qﬂu

126
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-

sted vhenever

= v

lecad current differs
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] N
S TR o ~ N - . R R 1_ sy s
T IR} Lrb“ ! ("'O vi' One Ol ".')'li -,’tli}."lu(?,’. "{')L I8, COYTS S ﬂ 1 I ich ‘L 1 ,O,,
y . 1 < S
‘ * 24 et .V "07 B r RO Jb “'Tlo» "l.‘-’) &
?; ’C’C:“:u, .-' .:1 .{. f> "( N" ( .b —L“.! '\J7‘ L' 2 \,)) . [ Y AL

tion and adjust 1ts L

oud to the level of

the others.

3 ~c3 1
not drop the lond of the overlended
gtosfer-oeneretor, W3 Go not vee it untdl repoedred.
3 e ooy A, ~oner 1 o
Vhen aligaing sotion of the storier-generators

jncrexce the on-bozrd circult load

to naximm by

3 -y KIS
PO-NE00 comverters, clectrical dnstrunents, ete, Obtain &  uniform
porotor Lord by alternnialy rotating the V8-258 rheostst knobs

2-3 s
than

cng {cach no more

by o sprinseleonded dotont)s
e turn vheoslat for overloxdnd

~oA
cnded
SR S1EH

or under

O
3
-
l
ZA.J
\D
(g
2
C
:-
=
2
o
o
-
J
35

one

sterter-gonzralors

srortey

e 0
(S

division, vhich

poratore in a clockwise

n-beerd circult volinge,

the of-t0-28,5-voll range.

ch off

(O34

e gt Ao
[ 'l U

e iAoy ponier clreults.
PO
Durine £ relfunction of all the starter-generators or AT both
uring & el 1e
1 - I TRUN P QRPN Ve
epcinse stom in TLicht, the enmsrvgeoncy &ir act-current netvork is dlsconnccted

is

COTVCTLO T

s ~ -y -
When noeeroary o

.
18

he roin netuovk

+he bution lzb

cled
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BRI N

(\ Xlul‘ 107

Kooy dn ind o overlosd of one of the sterier-genarators chove
LOO enreores mey booa yesnlt of & D vol 2 increase due o 2 nnal-
tanetios of the coeltation ciecult or voltoge repulalor.

A corbipucas on-tenrd civeudt overleond ceon cruge Tailure of electron
tubes, clectricol alveraft converters, and other electrical
COTDONONLS,

To jeotect The on-heard eWnechLWL natvork froa overlosd a AZP-GY 1U-
& Aevice 1o tnotelled in the plone.  This device trins aunterwitically
wnd Alscormzete the Sefective startorescnercitor within 1,5 seconds alter
o volioro hichor then 2% velis o ite %

ATtor corpeeting covas of the overlond the storter-cencraiorn
ie suilichad dn by Cenregsing the button on the Jid of
. .

ALL the AU MU serles dovicss cve installed on ghelves in the roar
vith the RI-100 ceries-P \oxué"e ro«um,@ 0T,

¢ Clreuitry

of W

Tuses of the 8P 4ype, lag end high-

nelting Turos of the IR end U2 tyre, the electzd civoultry
Lo protected by watenotie cirenit breckers of the AVS type for curecots from
2 1o L0 anperoes.

Tho podorily of the AZS ere mounted on the left and right AZS ronels,
pilotte AZS and the stooordess's panel. These sulomatic devices
are 2l oye Lurncd on,  Switeh of T only those individusl A%S devices lecated

vhich arc used

’20

1

- a7
S-R-C-R-BE-T

ﬁ
J,J ;

NO FORRIGH DISSE
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whenover the overctionsl need 46 1o longer neceseavy. Anong the
cubte abie deviess cre tho electrical ¥itohen instraments, the lighting,
£1d the vevicationtl systei,

arine o foilure ia onc or anotlher eable Line, & current flowing
in the caudimoaont clronitry evecedn the roated current of the A7S device

ieally, thus disconnecting the delective

.
causing

circuit,

2-35 Kecen in mind that within 2-3 rimmtes after the sutoratic AZS trips it
> x
way be switched bock on. If after the circult bresker 1is svwitched on
it aguin treipe to Jisconnect the circuit, 3t shonld be left gwitched
ofT eince Trastrotine the circult breater funcbion nay ceuse fire in
ihe virine or domaze equipnent (electric notors, glectric méchanisns,
relaye, instrmients, ete.)
2-36 ' 6. THR YR
Brief Descrd
The plons is equipped with three independent hydroulic systons:
~ primory ﬁyﬁraulic syoten;
- uu¥37’"ry hydrenlic system;
-~ hroke hydrenlic systeu.
1. fihe prisary hydroulic cynten is desirned to actuzte the Tollovwing:
e the vetrection and extension of the landing gear end the opening
and closing of the flaps;

e Forvard londing-pear waeels;

- 122 -
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hydraulie system is

signal lawmp installed on the

lemp will lisht up with a

e 2
drop in the

- e g s - z
systen Lelow 160 kg/cmf.

- A
The cuviliinry hyvdrerld e d Nt
S BaTERELLC syaten ds controlled by rnieans of tha 2rTIG-15

P -
e rounte® on the nilot's
i :

v elcetrics] povar papel,  The
N TP S IR P NN s J 7
enrers Ane opcration eutoraticnlly vhoen the pres

ver T eyt o [ 2 .

elow 100 ke/ea®,  The hydravlic sycten may be

~ SRS O evriely 4 1y ey $ -
APHE-) EWLLCR To the override position.

system 1v intended for normal emarganey

vheod bt

"”,“:.11"‘ .L,"I'\',_\' Ny ey e Y Fal . K3 ]
LBEthe oporation of the hydraulice systen s done throush 2

Wi <

rod sigeed lamn dnetalied on the i
gl Jamn dnetalied on 4} t's centrel i t
the pilot's centrel nstrment panel,

i I - ] 2 Ve ISYEN eassnre 3 pal [P oRs AN ] b(;' A8 1 o T~
2 Jlomn R Rzes ,L",j ur s vy -1 - By ER % 7
= [ 2 , [ AP S LG -L‘l(d Sl e 0 ovne o /STem ¢ rops [SRRG)" _A_'LO ]\r’/cll @
1 1 J3 I V o !

o e envlove v whe g b "
ing 1e employed only wvhen the oreration of the

K4 P %
medly ool

S fen ~ IS .
S Tele ~ e 3 ey e ey Y -
A5 use of the primavy and en ergency breking systeus is

L 1 &3
prohibited,
f*ﬁir‘ e ey e ey . N -
0e Coergency exrvension of the lending gear by the brake hydranlic

T

om ode done oo indicated in "Sveed tanti "
CodHdlceec dn Topeclal Situntions" scotion 6,

Gy il
S=F-C-R-E-T
NO FLLOSIGH DISSTH
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WO VORISR

157 on the upper electrical

At the start of the retraction

nal ilhwiinates; at the end of the opzra-

ticn, ofier the lewaing is locted in the retyected position, the
red leups Michtoun: -

w= hold the systen under 200-210 ‘~/c1 2 pressure For § seconds

eftar e laet red laup lights up and thon throw the TFG-10K switch

. - K R 1 o NN Ay hvdras .
The extonsion of the landing pecwr dn flight by the privory hydranlic
‘ . . - T £ P S T t ]
eveten b Sene din the folloving vayl
Cl - . n RN | 3 DA . 1"
-- e Fandle of the PRIG-197 suiteh to the “extension

1 . et o
tor he ovtension wosition signal lemys light up end the systenm

'p o 2107 1() (within 20-30 geconds), set the landing-geor
pwiten Lo "mentrel” position.

10T prtoneien of the Trost stret oy be checked through a viewing
S 1

- vindew Ly the positic ~1ipk mechanien, .
Duringz cxiencion, the will be precente

tovard the windov.

Vhecls

the T (\_[\r),'-d ]‘r,!v?

N . . A e e IR . Y a
sorunrd vhoel stecring is done directly by the viane's

orcure torether vith the rudder dellection,

S-F-C-R-E-T
HO FOVEIGH TTSSEM
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cirersTio vidth Tl ool
- LN COrTaey
-~ deflaction corrasnonding Lo Trvee front-svrut orientation.  This
yooiltion ig colebllched pmitonnbtically after take of and after the VE-151
< ) - 0] ey a L3 - . =
-3% Tronte-ures] sicoring s hod o offs Prior to take off the
- L L4
cyvetor ds wilorntically to take-of T oprroticon vhile the Tlaps

are exterdad cife  Aflry the Tront strut leeves the ground it
Indezmdontly is cot U2 an everage rewtre) nosition awd remaing there

oparation.  Vhen necessary the

.. . a . N SR N =3 . . e bR RO B
c-rear vhsel-contn s sbem sy e changsd to gel{-adjisting
opcrsuion by s e
.
-~ 38 - A8 ~ + LS - 3 A 3 vy
ety foading, the syolem g cutonnticelly switched on for e landing

Acoress endrolonss gilteh VHG-18K,  During en energency svitcheover to

tond opswation, tha VIG-L51 sultch mugt be depressed and held untit the

tovidng de eounleted,
1. SRNEANCINNC
An eutonzic syelem is employzd in the
sivenalt Lo o sdhcrence to the ruanvay surface, thercby

- 125 -
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ayeban 1 svitched cn by the VG-L0XK swib ch

o)

i 4 ann y ™ e
on the piiot's usror elecbrical panel and 3 anetions only when th
Tove pedels pre Anneesced and thoe brale lines have hydraulic fluid

Precoure,

- - o Vi
The opzratlon of the o is wonitored by the
7246 on thoe pilot's uprer instrumsnt pancl. Flickering

4 T et
Auine lepdine indlectos poremal entematic. system 0p2ration,

Spoiler Syctem Conteol

Mhe soailer control systenm is cerva

ry hydraulic
- o i) 2
sivotor switeh o located on the lelt panel, &nd

n

he right horn of the pilot's control yoke.

Yordtaring the unretrocted position of the spollers ds done wi th

. Y s [ pa b mars ot \
i+ when the spoilers ave unvetrected).

. - : iy o on ot wm ! vy o s A et ol
2-30 The emollers ere extended by de corsing the button on the trip suiteh
- ~

s plone's

lendinc-ccar  whzels touch the runway.

Con brf‘"

wiopation end retraction of the vinsfleps is done with the aid of an

A . emvanA
The electricsl mechonisa 1g evitehed on by thro o the switeh instzalled

E . . . 1 SO LIV A e R o
on the wilot ond copilot's panele Lo TeX end” or "relract’ posivion.

tne UPL-IT
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An audible signoel varns against the sircvaft taking off
with the wingflavs retracted or not extended to takeoff angle.

Landing Flap Control

The landing bellyflap is extended and retracted by mcans
of an ¥MPZ-18 clectrical mechanism, which in turn is actuated
by meens of the copilot's and pilot's ZPPNG-~15 switches.

The landing flap position is monitored by means of the

UzP-47 installed on the pilots' central instrument panel.

Landing Pavabrake [Drogue Chute] Control

The landing parabrake is designed to reduce the length
of the landing rollout. It is deployed by depressing omne
of the "Parasbreake Deploy" pushbuttons located on the right
and left sides of the flicht deck; the parabrake is detached
by depressing one of the "Drop Parabrake" pushbuttons located
orn the pilots' instrument panel,

Parabrake deployment is monitored by means of a green
lamp which ‘illuminates when the parabrake is in deployed
position.

8. THE COMPRESSED-ATR SYSTUHM

The aircraft compresscd-air system is intended for use
in closing the starter-generator ventilation baffles so as
to extingquicsh a fire in the engine pod(s), and for opening
the drogue~chute bay door and parpbhbrake rclease.

The system supply source is a 3-liter tank of air com-

prcessed at 150 kg/cmz pressure, The system is charged
- 120 -
S-E-C~-R-E-T
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RO YOG DIgsm,

Z2-4Q with compressed aiy while on the ground.
468,

The process of charging with the conpressed air is

nonitored by means of an MV-250M manometer. Depressing

4

onc of the "Parabrale Deploy" buttons located on the

[P

right and loit sides of the f£1 tight deck causes the drogue
chute bay dcor to open and the parachute to deploy.

The parabrake detatch lock is releascd by means of
one of the buttons marked "Drop Yarabrake", which are
located on the left and right instruvment pancls.

The sterter-generator ventilation baffle is closed

autcratically when extinguishing a fire in an engine pod.

9. DEYCERS "AMD NLECTR RICAT, HEATING _DEVICES

FJ]O: lnuo-vaLjon

This airvceraft is eguipped with the following devices
for cou‘“iLnnu icing-up of the aircraft and fogging-up of
the crew-corpartrent windows:

- a radiocactive signal indicating the presence of

ice on the aircraft:

- hot-air wing and tailfin leading-cdge deicers;
- hot-air encine air-dvct intake deicers;
- hot-air deicers and warning signal for icing-—-up

of cngine ¢vide vanes and bullet fairings.

- clectrotheric deicers forx the staebilizer;
- electvotheriic defrosters for crew-cabin windows;

D PIeSEN
SaliDalin
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- elecirotherric deicers for the pitot heads, which
supnly total and stotic pressure to the membrane-anecroid
instrunents.

Wing, Tailfin, and Engine-Intake Deicers

The wing and tailfin leading edges are heated by warm
air bled off from the fifth stage of the compressor second
section; the enaine intalres are heated by bleed-ailr from
the fifth and tenth stages of the compressor second section.

A rcd-filtered lawrp on the copilot instrument panel
signals the presence of ice. The lamp lights up when the
RMO-2M Jce alarnm tvips.

The winc, tailfin, and air-duct intake dcicers are

. switched on by means of the 2PPC-15K switches installed on
the copilot's instrument pancl.

Actuation of the wing, tailfin, and engine-intake
leading-odge deicers is monitored by ﬁeans of vhite sicgnal

2-41 lerops  illuminating on the signal board in the passogeway
4651,
betveen the passenger cabin and the rear bhaggage compartment.

The tenpereture of the air feeding into the wing de-

icor is mwonitoved by mcans of the TTsT~1 thermometer.

2 m
2!
d’ 1.7

S-E-C-R-E-T
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vanes of
warm eir vhich

sceond conpressor soction,

Copz entorcotlically
2. On and of 7 ewitching the it supply to the puide vanes e done
by the cover valve of the MP-5)1 electricnl mechaniom,
3¢ The heot nay be turned on rarwally or avtomaiieally,  Mamual

switzhing is deone with o sviteh on the conilot's instruaent panel,

he A wvhite Jight on the copilot's instrweat penzl indicetes iecing

&1?@?1'

Yo To chack the orzration of the ving end 12ilfin Qelecer vhile
I - y . L1 RIS O R 4} oyt
oare ranning, set the wing end tedlfin' deilcer gsulteh to

’

thie "on' positich (2-3 times) and check the reintensnee report to see

het e stresn of varn alr is Tlowing Trom the louvers of the wing fairings,

o avold overbesting the wing and tallfin lcading edzeo, the deicer

on Tor more than 1.5 winntes while on the ground,

ction is wonitored by reading the TsT-1 and illumination of
{he volvescpop-ponition lonps on the monitor ponel, After checking,

R , ) . B \ At s . e N -
throw tho control sviteh to the "off™ position until the flap is closed,

10 The =i

dedcer is net checked indivicnally since th
Gedeor chuttoll flap-volve is corron to the wing and tz
deicer,

\..JQ

= (‘J

o /:"r‘ L4
FARS N S
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s A
"h(\f:'if&.

2.

by turning on thelr

Loring buttons, I they ave mallonctioning,

o

a2l leopn docated chove the push-botion will light up.

0
o

Stohiliver Deicer

1. Yoo stebhilizer leoding e

! S . o R g . Qe T TACE 4
unlite poving gl celtion, L.G., CONSIS o of leading-cdge surface unliis

vhich arve conbtinucusly conwmeted to & "nite" elanment electrical circuit
and units vhich are elierpetoly conrgcetad to the electrical circuit.
D, The stobilizer deicer is switched on by the PRG-15Y switch

ilobts instreient renel. Tt ¢hould be renembered that the

ce-instrmrent eupply bus ie disconnected vien the stebilizer delcer

3, Doiecr opsroaticn do mondt
inctalled on the copllotl's dnstowront ponel,

of the stebilizer defcer is checked on the

the deicer is menitorad by the blinking

on the conilot's inst

o

runent ponel, I the dedcer Fails
(e lewp doss not blink), evold flying in ley conditions.

Pitot~Head (T‘l")) ])t ere]"

3..

Amicers are ecuipped with electrical heaters to

The hentors ere switchad on by the twoe VG-15K switches locsted on
thz pilote! urper clectricol poncl.

hanlsn prior

™m
CA
o
Lot
=
[
)
—

- !
Tha piict~heed deicer is turned on by G GCWE

Papey 0 RN LM ~ PR RS
o teloeof?, and is switehe? off efter landing.

- 230 -
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 SoE-CWR.ELD

TV TWVRLETT O DN

(_}4 N - &1 .
b3 L to ¢ everheating.,
[ R, - P P L B IR L B .
' tcucren windchisld de turned on by its ovn siltch,
e rirdosr GaTroatng et dbalyma A0 43 e 3 . :
LAZ e doipester vitehes of the pilots' cabin ere installed on the

ilote! wnear eloctvical wanels  the mevd e e 1
priotet unpar eloctvicad panel;  the navisator's cobin defroster switeh is

R P 2 . PRI R I
nowvted 2 povigetorte eviteh rancl,
1 :

D) . P - A
o {\ ("\'tw'l(- '] WINCOW and yxl“z»"-(:-n et b =1t et
Sovineow aerrcster oot be swilehed on bed entoering
ched on before entering
into e potenticoily dey none,
- v ¢ g

defrosters svitehed

7 sy b A < V- N IR N ] .
co Tly with such & vipiow to the houe base or dastination,

R T TR RIS B S ey o 4
Witn owne wivdow defrostere svitchod off,

Lth TG-10 waterproofing

e 3 ot e 4 ¢ Aetad
2. The pilols smot 4am on the vindshisld virers juring teke off end
A AN PLANY - R A

f)

HrEiny o oenovy conditions,  Depending upon the intepsi ivy of the
~ A2 " ~

ety e s e e .
OO OFY £n of the windshield wipers
vithin o

2ras in Tlight or during lending,

unover the botehing valves GA-230 locater

in recesses on the crew

- 135 -
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WO VNN DT AL

f. Tt is vervmicsible o uarn on the windshield wipers when flying

.

below gxeeds of LIO rf‘::‘z/}':our.

Chocking Windehield Wi

Oneration of the GA-230 vipdshield wiver is checked at a hydrenlic-

(‘J

cynbo pressure of 210 ]:g;/c 2 by means of the ground hydrauvlic-testing
unit, PaTere checking the cebin windows, woeh he vipers 1o renmove

the durt,

' ~

rere should be no nore than & suceps of the wipers when operating
the windahield wipers on a dry vindow, For longer operation, wet

che windehield sorface vith water in ebove-freczing temperatures end with
alechol in bolov-Treconing o

The

’ e e e e i T e D
An adjustoble stobilizer ds installed on the airceralt to extend the
ronge of opzeetio qent of the stabilizer ls made

by mweann of tho
The MNV-30 terainml-switeh rmechanisn linits the deflection range

frot 0° to -2,5°%,

the 2MIG-15

gtehilizer control. is accorplishad by either pilot, using

B O g

sviteles rounted on the nilot's trimmer ponel end the copilot's electrical

contrel ©

the UPS-1 i

=

coeor nountted on

J S s Ly P
T tre control wheels mounted on

- ]. 35::) -
§-E-C-R-E-~T
HO FOrEIGH DISSEM
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~ = y R
win, Atleron coptrol pay bo Pl

i»d by hoth nilots

sirnliaracasiy or dndivideally,

: 3 - AP SN EEA S ar ECERS IP9
meynel atloron control ds not commected wvith the cireroie’'s

e

o

1 . - - I A £
hyveraulie systen, fihe yoll gradicnt ab the control yoke is due to

the eerodysoaic eileron hinge 1 OMeTI .
cepine lopder i inctslled dn the eileron control systen
spring Leeder

oven d8 everted on the control yoke.,

~aileron control system ecentinucusly

Ailewon Tris

[ N U

-~
H

fhe cleetricc) sileron trimitcb pechanien  dis controlled by

o
Ve
)

. i % NIRRT I et 21 -
Twa OV -L5 peessure suilches nounted on the pllot’s d copilot's
SIS PR B hala

Ghe 673-61 windte lamps meuntoed on the pllot's b opansls indicete

, .
the pestral cileron dobeteh position,
Pudder Oppretion
1 The rodfer (R.Na) 1e controlled by‘mﬁﬁﬁs of the pédals
moantac on uhe ;'1o;ﬁ

2. In the rads

- X . T . S SO
girgloecho hered hydvanlic booster vhich ds fed from the prinmary hy

4
{

. - o . USRS 1, NP, rdres
syeton or, in e ovent of systen Teilure, from the 1GMS emergency hydroalic

cupply i autoraticnlly switched to U
cupply is o

syston falls, Jorimal

. e a1
radder conbrol 1o done with tha

2 - - ~p .l 3
Frim rocnibhi ity of suiseling over to unossisted podal conorol 1s

L.

a4 . 7 nlic eycben malfuncltions.
poovifad in the event the by wlie sycten wal

S-E- CMR 5 -
RO FURwl D]SS i
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IceT,

SR LOLR-BLD \
VO YT ENY 1M SSEN

Urennleoriny bo pelol

ook

CU-10°D ig ¢

nd-lending counterforce trimmin

counterforcen,

7 mechanisn b

50X1-HUM

contrel Ao doie avtoratically vhon the nressure in

switehed off,

ntrols

5 becn

pedal forces

oien at hish speeds, a flight-node counter-

Aoeloacd demp Lights up vhen the rudder ie deflectod more than +5°

-

in iicht (vhoen the comterforce is ovitchesd
Iocated on the drnctmeent menel of the

.
Puidnr

Sleehnnt o 1 Operati ion

'he cloots

machanien

sernratoly; but
B TR 2 L IO S - O TR R
booster eitehed on, the Lrieming 1 is connected

lic bocwter is suitched off, the

- 13{3_
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rilot and co

electrical

actuzted by meons

nilot

ey

ern

cre cetivoted by the save ewitchios,  With the hylvenlic

1o the conbtrol swis

. .

ing
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» . B ~, H o V Ao A
e roackea], poniiion of and the spring-londed

e s e . -

connteriorce ore yonitored by of A1Mwainating vhite lights on the

pilote! trlinor parels, The Lights are moaunted in puire on each panel

ol

]n ‘\ o

hydemiiic booster i supplied from the primery

znt of the hydraulic zudder
bocoter is done witl the BPI-L5K switch mounted on the pilots' upper

eloctricad controel ranel

Tn the event of shrons rudder fovees or spontancous padal cscillaticn,
the hyd Sicr booster and the ene ney crcssfeed conbrel valve

munt bo

intely wod then rovert to pedel contrel,

ra
Cortrol of the elevators is ramal and is not commected with the
hvdyonlic cvatenm, e Torces on the control columns are

- \ NN
ercoted by the acrodyeonic hinge ronent evicing at the clevators,
J g

Blovator conteol die 1 by the tuoe control colwmng

sivaltorezonely or Individuslly by both pilots, The kinomatic oo

. ) . -
betaeer the control colwms ie efTected structurelly by mesns of

A n} - N .
control rols and raciers

The elevotors are provided vith  {rimtebe, for balancing the plane,

which are controlled by two systenms: & duplicate mechanilcal cable,
systor walch is enguped by rotating the control wheels mouanted on
the nilote! ponels, ond the privcvy electricel system shich ds engoged

Tho electrical nechanism is controlled
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ileren control yokes, and

auvtopilot ig switched on,

Flevator Tl

e elovator trinmte Lo} oo 3 s
The elevator trimtebs huve electirical and back-up mechaniend controle,

me- ~ o . N O K iy e
Tha cleetrics) mechanien i controlle 4 by the HIG-15K presaure

(A% ’] O Le <+ 1 4
witches pounted on the pilots' control- -yoke spores, When the trirmers

o Vet bR s i st ey i - ~ Bl
tre controlled electricelly they ere deflected up and down X301,

m 3 YA e e e ~ B R e n
To inzrescse the deflection anzle of the elevator triitabs 4o a

Loyt st s D0 ant 3 \ : -0
conpiote 07307, the mechanical triwner control wust be used,

An em lectrical trinted control in encaced by

ithe RG.-15

P s .
The pocitions of the trimrers are renitored by the ASI9V terminal

switebern coeebled on the dsotributer cable druna.

sen

Ty AR IRARTE S G ay S Yyt RPN R +
The DR-1310 yow demper is intonded o dnprove the lateral stability
end contraol chnrantors 3 P o ln ot e - 1 - 3

ol C““{i,L‘li,.1C, or az alrerelt In 21l £light modes when

the autapiiog

e
-
g
]
R}
jog
v
jor
O
b

Mo Vsl (e Y e e - s
Ay cmnper As rade vp of two self-contained channels whosoe actuating

BRI ATT -
ey - nh e e et e \ PRI, - .
rechenicss (RAU-108 ctaoring control apparaluses) are serd

’
o
[
| =5
n
s
©
D
—
-
o
jar

in the raller control SY LA,

Both chornels of the

are switched on before take-off snd

is interlinked with the {layrs and used
B i LY, N RPN oy A s 2
cnly on toke-ofT wnd on landing.,  Gn the leT inntrwesnt ranel is a

vhichy indicates

and with a

- 138 -
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o

3 by the of

Iu_, no. Tin ’;

on the nels

FIH-134B che:

tivated vhen the autop:

tk.f

switched on, when the hydreulic syston presture falls, and when the hydroulic
radler Loostor GUI-100D is switched off
Ad Sl with [Fxterenll Pover Source Fn
1. Before checking the control systen of the eircrali, checit to
gec Tl
. 4 K3 s [N * 2. .
the hvdroulic rudder bengter sviteh lever is in the "off pogitilon;
- the APCE3P eutopilot is switched off;
ks
—= the rudder hydravlic-booster emergency-crossleed valve switch is
in the "ofT" wocition,
o 1) O L R Rt b N e -yt Ay o »1 -t-", y ,'?,I‘J N valle g1l f)’t 4 O{' -‘-he
2. Check the wvorking condition and the Sedlection cmootnness 0L T
siveratl contwol elovents (&ilerons, elevators, rmdder, snd Lreintobs, )
INCOES inoty el © the workirg order of the flaps, aile rnnﬂ, and
hedr 4o e, mlece one of the crew mombers on 11 vronnd

. 1 L
TCNTT L

Lo P
P

beina chaol

o0
s ®

Trin

the

chockad

rol unit
b oth

cantain the rosition of
tab deflection is

H,n

. P B e ato
Alwor chocking: the control units, place the silerons, rudders, elevators
an? their triotobs in the noutral position,

olantrd

Lol 111«?.ch?,ni an

-

the
elevator
rilots!

defl ~<,-'t:‘!_ on
do not

3.
a7

to check

rnfh -1, ond

)
ranels

lection
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H s- K T PR B P = N e miys e
hen the slebiliner comtrad eriteh die deprosced avay from you, 1t st

tovnrd you the lesding edoe of

: to the gbobilizer position

IH«anlnos Oporatlnc

Chock Lo sz thnt the elircra®t contirols are

the QU-105H hydrenlic rudder bovster,

.

3. Ascertnin thot the rodder control system svitches on antonatically
and that the rudder-itrintasb
neutral position lowy of the

ree trimmor lo on. The

s proportional. to the
proportional ne

calder doflaciion-o incrcase vhon the podals are dlsploced and
thet the dofloecltlion of the rudder ds gmotih,

ctrical tyinm meocheniom, Chec

that vhen the control switeh of the electricel trim mechernisnm is depressad

o the left, the 1oty valal rmoves Torvard end the rudder is deflected
o e Joft, Vhen the switeh is denressed to the right, the right pedsl
vuset 1move Tormrd ond the ruider past be deflected Lo the right, ATter

rice2l trim mochanion to the neuvtral position

t

o that the siorel lemp Lichis up.

yeration of the £licbt-mode rudder counterforoe,

iteh to the Yen" position wvhich

coneerfores sv

- £40-

nl .-T.._

C -R-E
NIGH LEISSEM

RO b
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(L

. R t t A p
hearcde commterforen switeh to the “on position

ion. Check the Tlaep deflection

gocertain by the commnicator's

. e . by . » L] ol
the Flight losdar lomd 1s ouvs

- vetrocet the Tlops; the flight-mode counterlorce lmap mst asein

6. Chach the snoller deflection ond

L= )
on the 1etl end risht wings are deflectnad up to the )l ansle, Retract
() P S LIS V) vidlo Jol ] Wodaody G0 U

. - AR
tne encdlers and chock the vorting order of ©

7. Guitebh on tho DR- 170 yav dongper by owserving the Tollovwing

s with the GU-109D hydraulic
I\-

tehing on the DR-12454

{he rudder -5 conplete svl

cnrpged coch ting boTove swi
: RO ~ KR e, [

e geb the control suwitehios (chamnels L oend 2) to Yop The

2t i1 weinete on the YWH-13

veition of the extension rods of U

. . . . e nves e T TETSLLYD
amols veing the visoe) indicators on the FHE-L503.

-

alond in the neutzel position;

o . - —ven U T
e ohncs N poo thet the 2djustient contrele of the tronstittin

!

O

and "y " on the PIT-130D are opposite the white marke.

w-C-R-E-T-
NO FC’ STGH TISOEM
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1 1. S, - E ~1 .
8. Chook the DR300 yow SRars
;
:

[ Y- R SRR S ¢ 1!
-~ vrcover the ground switobhon V) and

x
1

--Geprens the 0D T ogeiteh to the richh,

¢

ahion veing the PR

CIA RDP78-03066R000400020001 4

50X1-HUM

X

Thercuom the needles of the Tivet and goeond chawnmel indicotors
at firet sro dellected to the left (rudder to the richi), after which

noto the noutrall vooitlion,
When the owiteh s relersed {ha . meter A
ebed Lo the oenvosite side,
-= dryrecs the ()M guiteh to the right,

neadles end

the ruvdder are

the nmater

ig deflected

to the 1ol
-~ Qepress the "(JX" to the left; the meter reedlss are deflected 4o
. “ie elt, but the 1odder deflects to thoe risht,
Whon the ewiteh 1s eleosed tha metors and the rulder ret o
thedr neulro) rasition
Duripg novand yow opsration cover the gcuitches with tha caps and
golteh ol tha oo doaryer,
1l FIGH-ALRLINS BOULY
T e fclloving indicators ave ronitoved in tho vrecsurized cabing
- Larmedric prassure:
i ;
== mresoure ¢LTTerential ccbin end atwsphers;
~~ rote of chnce dn cabin [eowivalent titude

] 21

-

~ 146,

S5-1-C~R-E-T~
KO FOREYGH

) 3
i

LTSSEL

iv
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NO FORE1GH DISHEM

e dv o ile ventilat

LK) . PR, P 2 et - A,
conntant vovitoring vhen the high-altitids

. T : b Ao et e
systor in opcrotine on the gromd and in the eirv, ond it ig further

the eotnh

[ZEa0EN

, . N e . - . 4 e
Tie tamevature control in the crev cobin and venrtd icn sycten 1s

eithor cutentic o rannsl, and is resulated by a monel mechanical

S

v
o

“~

. . T . n K3
1ice wrotocetion dovices ovo guitched ond Cabhin
" . st g e pmm et 1Y 1" gy e !
lert end right engine’, YAvtoabtic”, TARTV TEh

ctare control of the pipe

[ . N IS S Hal Fa
Lritpereture control of 4l

et \1[ N
ARGV OV (e

gl It
copbrol, fuwd and ali’,

- i t . - R O
15 Theroorcter', "Ground ventilation, Tlight

(2)  "Cebin rressurisetion” suitches ere eet to off (neuiral);
- -~

(3) "Preconve Toss" ecwitch to of T (newntral);

the rodiator and

o

(1) velve smilteher Tor Ly-poesing

4 3 LS eem UV g = n o % e ve B -
weelogannt conler ("Wentilaticn VVR end Uil ) are Located in the

faptoelia cosition, cobin hester cocks in the noutre) position (after
13l Slers] Ye in ke "eool" position to corplelely close the
holdin s 2230 seconds in ihe CO0LT DROSILLO o Kelole

"C\}l I’OC ) h ) ("'1 .

- 14% -
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W 3
ADE VLT 2 e v ULV s
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TOL D e Dt IO DI T Ll T . O T
COUUET %X L L e o= e e e e

IOV L ALST . . e
LA TOAGUOD L mueldl CuT A SUL P SN NUNERIT

LUtyesalo aIv Lualou Qrm Uil e e e T 0T e T e

T r T . o e e o - T e -~

ZCTRETTIUS.. PURLIT =& T L i LWL Toolioe o ol
~ J0F TOIGU O YMSTeLillll 9% SIS il Thol e L T S DD .
FAS TOd4UCT ASTRLETEILU. L LT T LD e R O

SUMRTRTe --OT MST-Dhe..  °ST ST eelale Jlliowl LG mAL Ty Gl WO, R LTl
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SER NN N s BRE NG ‘

n (5) "Ground vemtiin.. .. ond "Low-oliitude vemel
switches are set to the "close" poéitic~j
(6) ihe three-vey cock on the master instrwient i
set to the "on" position, and en suxilicry prusoudc 0o Ve ;b/c“p
is establiched, the rate of pressure change is 0.1 o e s
and the pressure at the start of cabin pressurization oo L7
mercury is less than the pressurc prevailing at the o7 o7 o0 th
time of take-olT,
2, Checking the working order of the vruoo: 8
conditioning systems on the ground is parfownmad v7on
in the 82-87 per cent mode with a stanterd o 4
graph during flight ypreparation.
- » Systems checkout is perfomaied in th:
.
-- set the "Ground ventilabion' guii~roo
2-52 -~ set the "TKh and VVR ventilation' ool 0 1)
TS
position until the valves are completoly ol
time for the baffles is 20-50 eeconds., Cooog s

-~ svitch on the alr supnly by soliio s
swvitch o the "increased flow" pomition =0 o
the ventilation system with the {low moto», 1. 10

ture of the air supply more than G0

-~ switch on the crew cabin hocoloe o7 :
the air supply in the heater lins, Suitol o/~ 1o oo 0
check.,
NOTE Carefully check o _
- heater systen. :

appearance of & specifi
line, . J,!{

S-E-C~E-}.-0-
NO FOREIGK Ly o0l
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1 Ead . e o
3. VWhen cperating +he oiverott duvins the hot tine of the wear GO
the follewing:
(1) Cool the cabin before lending. The conditioner is dis-

- b |

- . e e At e . ) R
cormeoted bofore the engines are storied up or vhen the alreralt is bein

(2)

ventilation Ling accordi

1 on the air supply in the

+o the ingbruction in gection 2. The air

e
3 (=4 -2l
- O ~ .3
{low wmust bz 2,5-3 unius, and 25° C,

% s - - B . n} Raful
Iviediotely belove the alr supply must be switcehed ofT,
.
\ . . e, ot o o O o .nn. L
Aurirs vhich the ved wnrning lowp "Svitch off before take-of mist be

ot
(3) After toking of T, ewitch on the elr supply Trom the venti-

- . PR ; s _ . . ey
Intion line in short iveroments at eltitudes of 300-000 m.  Duiring this the

K I Fel Xy
cebin vevicueter rust not shov a vate-of in ercess of 2 h/sec

and the £lov et be 2.5 1o b units dn lhe crulse ncde

4 . .

After the air supoly ic owitched on, set the cabin pressure Lo TCO mm
. ' ' R I it 1 Ll Yyer el
He by snoothly changirg the "atart Pressurivation, On the other hand,

the rliitude ot vihteh the normoal auxiliary pressure of 0.57 k)’cm

to
A
Lyt
D
~
-y
3

s
i)
-

L

. . P - o Fe oy g -~
b cebin wrill depend upon the pressure at the sterts of

ore tolke-off and may swing in a range
: i ) . - 7
of 8.0 4o 12 ¥ vhen setbing the control to correspond to 00 erd 567
i of reroury (gon Ticure 2,10
(4) In order to dover the high cobin take-of? temperatures
to the roreal volue of  20°, it is nescssary womally to naintzin a lowv
LU DO PO LY (G318 ~ . R JEANA NS i A

}‘/‘ﬂ-‘ l:r\‘ r

S-E-C-R-E-T-
S

KO POREIGH ,I

SEH
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s

o™

-t
®
:

&y

3
&
-
e} B
T
o

L]

L)
FEENTY

% 5 3 7 g 9 10 I 12 Buoova b AL .
ITLIIE LA PO TARITY B TERARTVLCKCR MARNZ B LAIBININCT 07 BNOTY DOXETA . ' ‘
’ ¢
Firure 2210, CGroph of prescure chenge in o pressurized
cebin in relation to Tlicht altitude,

1. Proscure in millineters of mwercury
2., Rorge of start-pressurization control
3. Cegbin preooure
L, Tirmit of esbin [equivelent] altitude
. 2
5., P=0.57 3:,{;/(:5;}
L20 T

5. Tnternational Stondard Altlitude

6
T. Altitnde in kiloreters

FO FORESIGH DIEGEM
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RETCR DISSEM

lovering the e

ey
(St

~yrotare control. in the

o (7 M
™ oanA VUR

‘ ' \(“““::C<

[=A N
Peth

(6)

vortiletion

necessary to sw

of the

the emvboratic syste

\ \
: CIA-RDP78-03066R000400020001-4‘

rentilation

to outomebl

iteh to

'Lf\n r\ \3 )'Lnl,s

50X1-HUM

sereture in the cchin to 20-22°C,

systen DY

¢ and the

memual tenperature control

9
¥
=

suprly shovld be

incerecase the

air tho T oand aTtorwvards post the VVR by setiing their switches o
the Yhel"” position,
To Coeranse o termoraiare the air eupnly, Tirst set the VVR
1 1
griteh 4o the "eold' position and then the switch to the "cold
: ’ (1) Uee the "Crew cebin haator' sviteh to incrense the

the creyw cebiln,

cebin vindous,

(8)

e e ey and e
300-407 1y, owiteh off the cebln-pressurizotion

eaitoln on

o

Daving o landing approach,

.4 o
tre pgroand ventllet?

Cariteh on
tovchdors end duving a long
a7t in the

L, Vhon omures

the

Tolloaing:

(2) BeTore bosrding yassen;ers

- 148 -
§-5-C-R-E-T-
KO FORETGH TISSEY

When condensation Torss

and

colc

viarin the

on the crew

the corresponding switel,

while still at en altitude of

sutonmatic systen,

vith point 2 aflter

tima of the year do

ehins to £15°

ara in
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; o P S A . N S
Lie mosdsionz inlicstold dnopoint L oend, din eddition, suiteh off thr
. . 3 .2 L Lo FE 115 N R S B,
by eotbting dte ewiteh o Uhe Thot DOSLULCN.

(2) ffter stevting up the engines, svitch op the ventilation alr
oLy i o soe with point 2, The suppliced aiy temp2rature mned
not A €000, Switeh off the alr eurply belore tobe-off,

SenlF end eh oen altitnde of 300600 m oswitch

ventilation line oir suprly fronm the engines,

of L0-C0™ with the "WVR ventilation” switch.
Gradar1ly, vansally ositeh on the cebin heatevs, lMeanvhile, carefully

P 2 I T |
regulats the

cepture of the air surply in the heater lino,

> the tenporature more than 70°,
tected, imiediately svitch olfl the
The passanoor cabin heater

(8) Wvhen incrcosing the cabin teaperature to 20°C set the
20-22° cv madintoin it pamally,

flov ¢l the crulsing altitude nust ve 2.5

» .
-

m osysten and 3-6 unitd in tre heater systen,

units
(1) Sviteh off the cebin pressurizetion et en altitude of 300-

€00 o viern deccernding for a landing.

the eltitude rets of change in the

vrescurincd cubln roet not exceed 2-3 n/seccnd vien chonging the sireraft

Vhen tue atrera’®™c s descending et various descent veloclities, the

[

ohin Acneont rale indicated ghove is provided for avtomatlcally,

771 unit in the hestler systom io LCE-105 kg/Hr,

S-R-C-R-E-~T-
NO FOFRICGK IISSEM
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2
iery erbhin peercere of 0057002 ke fex™ yust be

. - N ‘ . - AU R || . . .
et n el 1 sAntaired vhen the "Start Prescurization control is
& ctien 1y o sintaling Y
Lo om0 - 660
SRR CAONY geee H o B R T R H S ARV B D00
2—L{: eod Lo TOO e Nz ot altitndes graecnter thon 6200 700

[}
- o
"heyilliory prensurizetion’ control to G857 ke /en

end "Start Precsurization” conteol to 700 mm Mo, the cobin barometric

indicated in the table helow:

Trepeure T  Alvitude, M

Dro“ HE F ¢
e fe R RN AR Bty

000 /“ﬂO 7000 5000 9200 10000 11000 12000 13000

0.5 3677 0 535 931 1k03 1972 2417 2827 3393 3526

0,57 Lio.e 0 0 371 953 1302 0 AT1L7T 2098 2hh3 27hE

pving the landing descent, ond et on altitude no lover

1 PRI D KN -1 LI, P R
e A250 11, st the UStart conbral). to the eirport baronateic

e sure,
Whicn reiuleoting the control below (250 1w, the control should be

chont verrittine the cobkin variomater needle to deflect

Tater on, during constant presgure chenge, the control

oy be ohnnsed moce vigorously.

)

9. During contiivocvs descent of the alreralt Trom the crusing altitude
£t & dercent veleoity of 8-10 W/: ec, the auwiliary cablin pressure drops
cocothly,  Thoe ihe yreceure drops from 0,57 to O -0.48 xo/em® ot 6250

1y, yhich ds cocaninohle and explainzd by the circumetance that the cabin-

3 s Ao A} o - o LA ot et ~
intericr Crecent rete is limited during the descent of the aircraft (to

15 -

§-E-C-R-E-T-
NO FOREIGK IISSEM
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VT

tial hetuson

on the cordlet's Instroment panel lights

] S R R S Al o v A3
eal  off thn cabin orescurizstion,

drvon the nirar:
N

Sitnde sod lond ot the n

ol wrarest elrport,

oy edditicral deascent ol the

-
J4\‘

tho cebin 4o sn altitule

1o quieckly ehendon the eireralt in

switeh to opan th=

Lres

cr (5) ©mt off the alr supply from

shomrd the airerats Tor the

crey cahin seon

02 diter tank of oxyzen

.r&\

}5TO\71‘.T“.‘35,- one craeviwen o

S -E-C-R-F~T~

NO FUEICH TISSEM
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NO FOREIGH DI
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oo supply o 1isht; end the other crev papmbers for
cne hour of T,
e o the LD o 1 i iv ot nb valve cock
To use the XO-2510 OXyrsn un leotmoent valy cok,
the trisoer pancl mast indicate the actual
tonl, i.e., the on-board recerve of
ie connascted th the respiratery hose

¢F the PI=-20M unit,  Put noask o Tace, The opsration
. . ! HE L] " .
pondtorecd by the moverant of the "TPT indicetor vanes

illvess the

o 3. " .
shold Lo used, T othe Tererge
o It ode

Lo leontly

Lille

teblicnad no

A pooenliorid

sunsly a

Ui naous

con

streon

enerse

ney

hot the aasrpency oXygen a

froa Aihe This occurs a dischorrge
pocsine throurh the ejector rred under the

~oRITS TN TAN .

vy before removiae 1t from the Tace ox
Lo bond for sore tinme,  In fiisht 4t
ool 1y monitor e oparati

To prevent oxygren frem coc
co

is n

250 Lfver ueing the ovygeen the mask fr
e mesk end yplace 10 inside the bag.

o

erelt n ecuinment,

[Tl
ROV

o

The porinble

- 158 -

S-E.C-R-E-T-
KO FOKETCH 118S

AKX

EM

the

Ko-2l ouvioen anparatus

L

o

)

"'\? o

=

on un

LA

Lly

C I [ 18
supnly’ cock

wrnharg

(<

may continue Lo
the mask J“‘ emoved

o *5

che olygen

'JGC:?“;L‘.'L[LC oxygen
aping, exhele into
opening

- L))
1o

r_'L~_

ver

oOmaen

A SAGE SR TR

Y

on of the IP-2iM ccuirnent by

Cover the

ap~ has cortable
intonded Tor
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T e ezl tl, or durivy bed Dlying coniitions,
U TR R e N .
Lops FP-L000 mack do veood wilh the TP-01 gpoeecatus, The KP=R1L de equipned

. 2
y unaer 30 kg/cm

vhich containe n reserve ol oryy

rrecoure. A 1.8-1ller tank lasts 12-15 minules,
To use the porishle YP-2) turn the velve counterclockwlise

and checlt the mevro oter Tor the presgeonce of oxyson, Tere the metal wask.

mouth) and fazten it to the ha2ad vith the Taeteninzg boud Switch on the

CXY n

the regulotor-velve handle 1L/h-1/2 turn counter-

clocksrie

- - A3- [ S PR R 2P N N LY
When the oryoen dn the tan i veed up (pronsur

o rewove the rash

by the ranc zter) cleoze the valve
brek dn ploce,
For cravr-gnzisbors uoce

;o oonm Lype KP-10 portable oxygon epparatus,

having e (o5 Liter tond capcciiy end o W-16Y maek, is installed in the

=y

Ed
@
C
n
-

]

e - bJ 7 - N o £t Yy lenma T 1 Ny S -
The ¥P-19 arroratoonn e jO/Cm nressare,

The vue-tazetion of thoe

J SRS Unles

wyoen resplrator
stelilonury sircraflt oxyren systen,

SN I
J ISR

- 15% -

C-R-E-T-
KO FOEICH TISSHM
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(2-60 13, _RADIO INYIFRT
65T
Aircraft Redio Comumanicabions, Radio Navigebion end Radar Equipment
A.  TADIO COLAUNICARIGTS FOUINLT

The sirplene's rodio coxmnicntions equipment congists of:
-~ aircreft intercom equipment type BYU-T;

-- elveralt public eddress cystem type sGU-15;

-- two LOT03 commond radlo sets type R3B-T0;

-- MIKRON communicrtions radio set; and

-~ 80 ciergency radio sct.

Inbereeon end Public Address Systen

1. The circeraft's intercon cysten provides:

-~ tclephone communicatiogs betueen crey mombhers;

-~ use by the crew of ccmiunicaticus and command radlo sets for
recoption end travsmission)

- ponitoring of signzls frowm ground novigsition and landing beacons,

-- télcph@ne corrmunications betveen the crev end the technical per-
gornel vhen the elrplane 1s parked) and

-- nionitorivg by the captein of the dangerous altitule signals pro-
vided by the ®V-L (xv-U¥) radio eliimeter.

2. The elrcvaft's public edélvess syctem vokes possibles

-- loadspieker ennoancements to the passengers by the captein and the

N
CCLRTPe 5

-~ %elephons conmunieatlons betweon the captain and the

- 1 5&'{:! -
S-B-C-R-E-T
X0 FORDIGE NIESEM
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- loudsposker reception in the pilots' ard navigotor's compariments
of ell covversontions conducted throach the capinin's intercom set.
3. Refore initizting carmanications (elther exterral or within the
airploee), place the ivtercoa-radio selector owitch on ell the sets in
the 1radio position end the ovitch  labeled "Puguengers, Intercom, On-board
Recepbicn” (PAUS-CGFU-LP) in the intorcon positiocn.
L. For ecomanications between the pilots and the navigator, the

central-co1l (RoV) button on the intercom cet is used.

nOTE: © the central-c2ll button genzrates interference vhen conduching
cormunlentions, use thoe iutereon posid

Jdon of the intercon-radlo
nd the foot gwitch or the

G‘)
m m

goelechor suiteh on the irtercon sot
colrsrol--YOKE intercoa buttons.

The control-YOKe intercon bLatbons should be used for coumanicabions
bobvreen the plicts.
11‘, .-

}—l

. 5. The captain's cunouncewentes to the pascengers over the intercom

)

o)
L
-

systen is ceceapliched with the

mshel mlerorhone with the selector

(¢

tme

the captadn's Intercoan bozrd in the pancenger position. After the

gnnoancerzat, the selector should be svwitched to the indercom position.

Anrouneererte by the slevaed eve sccomplicshed only by pregsing the

button.

e R Y
a0 SE?\;S

1. The creve and the coeort pllot con meintein externsl radio

coprunicationg by wsing the Lotos end KRSIU-5GH cowmand radilo sets.

The

radio et in gultcehed on by the coptaln

<

2. The captaln end the rovigrtor can gelect froa the FU-2 remobe

control yanclstbe epoelficd vorking frequency, the receiver poasshend,
e ";(‘ _
- Lvé
8B -C-R-E-T

RO FURBTGH DISSEM
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end the loudness cdjustrznt &s vell as tumn con the squelch control.
The eccort pilot end the copliot con madntein coowunicotions only

o

8.1

P

tor the captali end the ravigator resdy the radio sct for operation.

3. For the crey members to uce the comwind xadio sets, the gelector
on the coptedn's cet rust be placed in the "KR" or "UKR' position (ot radio
sets L or 2); end the intercom-radio selector, in the radio position.

Thio vill nmoke recepbion pozaible. )

. For transnmission from the AG-2 beadgear microphone, the pilots

press the control-yoke rodio button; end the nevigotor, the foob

For the escort pilot to have recertion, the interrncl-radio selector

gwiten on the copbain's scb must be placed in the radlo position; end the

’

radto cormunications gelector in the IHF-1 or IHF-2 position.

To tranzmit, the eccort pllot hae only to‘preas the man@al s8lide
switch.

5. FRedio set 1 rust be used for communlentions when the sirplane is
raried or- exied end when it prepires to land or takes off. In this cage,
tha novigetor should ready redio ceob 2 as stand~by eguipaent.

Vhen on the flight cource, radio sets 1 and 2 chould be usecd alter-

WARIGIIG: &) VWhen the UHF trensmitter of radio sebts 1 and 2 and the
KUR3-HP equipzent 1n the Janding rode are operated sirul-
toncously, and 11 the UHT working frequency resonance of the
rodio sct and tha courne recaiver is lesg thon 0.3 13z and
if there igs interference for the KURS-MP cquirment, the
blimer v1111 bo knocted out ond the course striy of the
P-L irctrescot will drifes 2.5 marks.  In this coce trons-
minsion ovar the ULF radio showdd bz oply in coses of

- 156G -
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eutreme nocessity ond of short duvation;

b) Sivultancous opzration of both sets, one receivinp eund the
othor triv n ub'h“, without interference is possidble only

when Lx

1o vorking — fregucncy &”“'l&oiOn is greater
thin

The 1-E33- (O _Cosrmanic wum% Redio

o

1. The copilot operates the rzdio set. There are provisions naking
it poscible for the navigator Yo opsrate tha set; however, the trons-

e e ay vor " LA . -~
ver coutrol ponels must be transferred froa the copllot

2. The capinin end the escort pilot ean use the redio set for

cornicstions only vwhen 1t is firet prevured for operation by the

LI T -3 VYT K 3 T 7 SEal 3% - 4
3. Yo prepare the comannleatione redio for use, the copilot or the

navigivor maet proceed es follovs:

P4

-~ plece the locnl-distont selcctor svitch on the I-RSB-T70 trens-

FEER 4 :

Ritter frent poncd in the dictant position; and the cslibrotion~tuning-
cpravation fﬂlg vor, dir the opzrotion position

-- cet the seclector on the eaptznin's intercom got to the SR position;
and the intercom-redio celector, to the radio posdtion;

== ploce the mole geleclor on the remote control panel in the tele-
Phons position grd tura on the trenondiber;

=~ oct the chonuel selector on the rewote control pancl to the vwork-

1 [ R I T ke i3 ooy SRR 1 "13 # o 1
lrg fregooney, the signad ot will Light ofter the cubomatic tuning is

counnletzd; end

KO
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-- tuna the U~

to the oipnels fvesn the grownd vedio stoetion.
b, For trancsizsion frem

press the control-yoke redio b
guvliceh.

capinin's irterceon set in the RS (liaizon) and

tha AG-2 microrhons,

Tor rocepoeion, the escort pilot wast ploce the selzctor

\ \
‘CIA-RDP78-03066R000400020001 -4‘
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8 veceiver to the opurating frequency and listen

thz pilloto must

tton; &nd the navipstor, the foot

1 the

realo positions; the

receiver chould then coms throush the earphones.

Preos

e

The cperction of the transnly

self-ronitordng wiizn the copilot

TFAYETYTYT S e
VavilliiG:

trenamitier vill interie
g WIES-MP equdy

£
obnerved,

P

the
1)

e il
was will be

o

A

blinter will coperste, o
ront will érift.
ingtroncis
tronsmitier.

)

re

¢

P T T v

FCounenelng with serlea TIX (in 1968), the NIERON comsmwnications

will beo dnstalled on the alreralt.

et A e, T D

(2;§3
L35L)

Liveruin

Thz yurpoce of redio ccv 1s

tlhizn to the eirplone (or excy) wihich hagd

L2 P S

e transmiftislon of distress

158 -

§-E-C-R-L~T
NO FOFGIGH DISSEM

the renote button to switeh from reccptlon to transmicsion.
ter way be monliored by wenns of

; the gelf-monitoring, LF (IiCh), WF

with reception on ths UHF redio
s, evrors in the rezdings
recopeion of call o
recopuion on the UHF radio sel will

of the rudio
igng on thy ARE
be disrvypbed, the

the covrve strip of the LEP-L instra-
Theveiore to opcrate the above
: vithout inberfervence, do not turn on the R-807

-mentloned

=0io

to gurmon rescue sirceraft end to

the acceldent.

end call mignals, gnd
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w- tranculesion and recovtion of ¢ and voilce signals with the head-
cet end telegrapi key.

The troncnit-recelve sclector is used to gulteh from one mode of

opzraticn to the cther.

A et of dry-cell batberics povers the rcdlo.

B, RADNO IAVIGAETOT INUITE

The elverole's rodio novigabion equiyuent consists of:
-~ tvo sutoritic redlio cospreses ARK-ITL,

-- yadlio elbincber RV-UITY;
-~ autopilet TAG-1AG;

~- novigablon and lepding cyctom KULBS-MP-23; end

‘ -~ landing opd aypréach rovipabion syston RSBR-CS.

2 {5

AR Pt

A

tic Podio Commoan

1. %he adrveraft 38 couippcd with two evicaatlce radio compasses ARK-1L

et =
mezbered L ond é (poin end cuxilicry).
2. fMhne nuvigatorswiltehes on, aligns, end operatcs the radio cunpsss.
Cource engle readings ere provided simultansously to the novigstor ond

to the pillot and copilot.

e series ITT aireraft (19689) vill be eculppzd with the Chelnok radio
albircter,

SUreil provided by the industry, the KUR3-1P-1 eguiprent will be installod
touporaelly.

- 159 -
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3. In ey cuergency, the AR-11 radio caspass 1 end the LOTCY rodio

¢t be pultcehsd shmltansously from the on-bosyd pover supply circuits to
the AC clrcult of converter PO-500. Toe $ranafer is eutomatlic when the

on-board circuit 15 pwitchoed frca the norral to the erergency mods or vhen
the captein tures ou the PI-500 marusll
k. Tie courie sngles of the redilo staticn or the current azimuth

reedings of the VOR bencons arc availadle to the ravigator on the Ush

Instrument, Pointer 1 is supplied the KUR AFKI or VOR 1 ezimuth (from the
first bzlf of get KUi3-1P-2); end pointer 2 1s fed the TUR-ARL-2 or

(2-64)  VOR-2 azimuth (from the pecond holf of the KURG-HMP-2 inctrument).

The ARKIL-VOR1 ond ARK2-VOR2 pelector suitches are used to conneot

(5%
s
hor)
[

Ush inutrosent to the ARE-II rodio comnpass.
‘ Thene celoctor pvitches at the soame time suiteh the esyrphone oub-
pats of the redle comp-cs and both halves of the KURS-MP-2 to the nevigator's
intercan set.

5. Tor the pilots, the conrse angles of the radioc set snd VOR
boecons are disployed on the tuo-pointer Wil radlo marnetic indlcators
The norrow polnter of the RMI is fed the KUR ARK-1 or VOR-1 signal (from
the Tirst half of YURS-EP-2), end the wide vointer is supplied the signsl
Tron tha XUR AR¥-2 oxr VOR-2 (from the scoond half of KURS-MP-Q). The KUR
is rceed {rem the outer neale, ond the current rzonebic course and azimmth
of VOR vzoconz from the inslde scale (Lhe course opposite the fixed indes,

end eziroth opposite the pointers).

The gelector switclies on the front of the instrusent ere used to

- 1CQ -

5-E-C R -E-T
NO TCHEIGH DIGSEH
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& * . . N gt P R g - R
connoet the TuT instruwsmont to the redio cowpass ARK-IT or to the

KUDS-110-2 setsy the suiteh indleatlons are lobeled "ARKL-AR2Y

L}

end "VOR 1L-VOR 2" erd are locsted in the windews naxt to th° gelectors.

The senme celochors simultoncously suiteh the headphone outputs of
the 13&10 companeces and the KUR3-MP-2 sets into the pilots' inter-

con sebs,.

6. The creus'

headscte are comected to the radio compass cubputs
or the purpoce of hearing the signals from the ground focilities by
plecing the redlo communications selectors on the intercom set in the RY

(ARTL ard VOR-L) ond BK2 (LRK2 end VOR-2) positions.

RV-UM Low-Altitude Rodio Altiwoter *

1. Only the capbaeln mo i turn on end use the aliimcter.

2. To rcedy the eltimeter for operatilion procecd aé fol;ows

-~ turn on the power cupply; in 3-% minutes, the altimeter pointer
ghould settle on the zerco nark of the scale with an eccuracy of 45 meteirs;
ani

-= pet the oltitade signal selector at K, and then et any other posi-
tion cxeevt off. An intermittent LOO-Bz tone should be heard in the cap-
{ain's corphones for 3-10 geconds, and the display "Dangerous Altitude"
ghould blink on end off on the light register on the pllots' middle instru-
ment panel.

#Tne Chelnok radio albinmeber will be installed oan series III aircralt (in

958)

- 4645 -~

b
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.

3. The uce of thz RV-UY redio cltimcter makes 1T possible to detor-

mine the rctond elbitoude (0-600 reters) over the overfloun terrain
end to eascertain the mooent the sdreraft drops to a precet

"Gansercos' eltitule s @elected by thz FOV-UA svitckg from tha inter-

pittent palse in the coptain's ecrphones end the crev'e intercom louvdspeakers

end from ibe blinking of the dangerocus-aliéitude light regioter.

(2-65) VARGTYG:  The radlo albimeter must not be recalidbrated during flight.

KJRD-17P-2 Towvigation erd Londing By rhen

g) System Treflight Preparation
1. The first holf cet of the oystom is cperated from the pilot's

scat end tho cocond fren the copilot's. Viewval and curel indlceztionzol

the coll boaeconsol the VOR ond 118 systomsdve provided for both pilotea.
The novigator hes provisions for monitoring novigation uoing lnstrovents

KPP-13 cnd USh end by listerning to the VOR and ILS ground call beacons.

2, o turn on the KURS-MP-2 systen proceed os follous:

-~ chocl 47 the cireuit breakers of both helves of the KURS-MP-2 syo-
tem. the FUT'-LMPA cystom, the ToCV-h verticenl gyroscope, and the KURS-HP-2
plgneling eysicen ore ong

- turn on the FPUT'-LIPA syston end the TaGV-h vertical gyroscope;

-~ turu oa both holves to the KURS-MP-2 synten; end
-= sct the FRR on the radio syotems cclector in the requiroed position.

Readinnens of bobh helves of the systom for opsration in the

Pz norigation
poda ic indictted by the red sigptl cource lomps (Jobeled "K") going out
end by the clening of the whlto rse blinkers on the IKP-k instrusent

— 16?‘ -
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Rerdinonz of both halves of the system for operation in the lending

pode 16 $ndiccbed by the red sizeal course lemps (Jaboled "K") .and the
green plige-peth (Gebelad "G") lewps on the rodio systems selzclor (lefd

one on tho firot hald of the systen and the right on the sccond half)
going out and by the clezing of the white cowrse end yellow glide-path
blirkers oa instromzit TEP-k. Tronsfer from the main (first) balf set
of the nycten to the stond-by (socoﬁd) get wvill occur autoratically vhen

the selecktor is in the T ox* RSDI/SP-50 positions.

b) Filyine Alrerafi by VOR System
L., %o use the rmain sct in this mode procecd as follovs:
-« pot the PER on the radioc syctom sclocbor in pozition 1,

. -~ pelect the VOR hercon working chonnel on the conbrol units of both
KUnhs-EP-2 units;

-~ petb the radlio con

wmntentions selzctor on the intercom set &b the

J‘J

PEL poolition;
-~ position the sclector on the FII &t VOR-L and VOR-2 and listen to
the c¢all beacovs;
- loczte the marker selector on the radio systen sclector la the
roote (tovshr.) position; end

-~ gct the vequired azirmth (the ragnetic courge) on the ezimth

sclector.

,‘
L)

(p-65 Liruting of the red KL lzup on the radio syctens selector indlentes

C

thrt the cource chormel of the first set of the system is deflective and

the need 4o rviteh over to the cecond pot.

._16:3‘}..
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’

5. To veoo the cecond holdve of tho systonm proceed ss follous:

- place the YRR on the redio eyutems selector in position 2, and
-~ positlon the redio comunieations switch on the intercom set st RY2.
6. o ccuc out on the given enimuth lire elong & smooth curve, using

izt the ccarse pointer on Instrunent WKP-I to the

spacliicd eziruth (raguetic course) and dlzconnzet the CIU on the FU-16
AP-6Y~3P plocing it in the ready ("Podg.") position.

VARSTIG: In the YRR posliticons 1 end 2 on the rodio esystenms selector, the
syzeified course pointer on both NEP-U's nust be set eimnlia-
nzoucly to the course epsle or ¢lse discreponcles in the deflec-
tion of the command polnters vwill oceur.

Durlag soalontonntie control of the eiveraft, by yeving, pozition
the vertical comsnnd pointer e% zero (the conter of the PP-LFM irshrument)
in order to ceme ouwl on the glven azimuth line. In the turning process; by
chauging  the yow, hold the pointer ol z2ero. The slrcyaft will then
caie eut on the glven azirath line elong a smooth curve, ond then will
folloy thin line. During outcuntic control, prg“’ the course (Kurs) lomp-
button cnd the svtopllot vwill parform the sbove-mentloned operatioa to
the specified ealmath. The drift engle vill be com-
puted evitoi~iically by the FUOT'-LIPA system. The horizontel comvand
poinker will be in the upper sccbicn of the PP-1TH instrauent (separetod
polrnter: rode) &nd 35 not used for plloting.

T. The position of the spoeificd azirath line relative to the cir-

wed by the pesition of the vertical WiP-b strip in relation

] ] ()

to tho certer of the instruisent.

8. Vhon the sirplrreis fiom  in the gane divectlon after passing the

- 165 -
S-E-C-R-T-T
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, o
baccen, the oziruth on the ezimath selector will not change. The 180
't 111
chanve of course cn the KL instruvent end the ex tingniching of the 10
@i of WGBS G
Qicolay cud the lighting of ths "FRGA" Gicplay oa the seloctor idicetes

thet the sircraft hos passced the hoacon.

¢) TLanding by the I1S Systen

9. To usge this wode procced on follous:

-- gob the PR on the redio systens selector to position 1,

-- place the [3-8P-50 sclector switeh ot ILS,

-~ pcloct the vorking chonnels of the ILS beacons on the covtrol units
of Loth octs,

1

-~ pocition the roedio comrmndcnbion selsctor sultch on the intercom
cet et RN,
—e 1ocite tha colectors oa the RMT in the VOR-1 and VOR-2 poaitions

end licten to the JIS beocon sigeils, end

(2-67 -- pat the vovker selector in the lunding (ponedka) position.
k351,

10. o corplote the swing to the lending poth vith the vertical command
poinber of lustruscrd PP-1TH, eet the spacificd puth pointer of the WKP-b
o the landirg path value and disconvect The STU on the control panzl of the

P16 EP-GYon-2P by plocing it in the stend-by (podg.) position.

1L, Uith ewtematic control,precs the course (kura) buttonganﬁ,vinn
sedenhorntie control of the airveralt, corplete the sviing to the landing

poult by yeving the vertlesl conond pointor PP-1FN to the center of the
inzbrument . The cosmand to etert the sving to the lendiug path is usually
given from the groend. Pullout in the axiel plane VPP 1s indicated by the

prrivel of tho 100-h vertical pocition cirip in the certer of the insbrument;
- 165
$-FE-C-R-E-~T
FO TOISICH DISGEM
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~

of the spacified course polutéi.anuvr the Lixed index of the course rosd-
ing WS (Arift engle).

The swing to the lunding course and the flight on this course to the
entry into the glide path is doune using the horizon with level flighf.

.During senisutoratic £light, when the glide strip approaches zero,
change the pitch of the eircraft to bring the horizontal command pointer
PP-ITH to the center of the ingtrument; during automatie flight, press
the glide (glissada) light button. During semloutoratic control, holding
both comond pointers in the center of the instrumsat, the flight nuet be
on course and on the glide path until emergence from the clouds; then
transfer to visval flight end Jand.

If the atrplene has descended to the safe altitude esteblished for
the given oirport bul has not cnmerged from the clouds, recircle the airport
end folloy the directionz of the air traffic controller. On decscending
to en eltituds of 50 moters with sutosntic conbrol, 11t the descend-climb
(stusk-124"yem) levers to bring the tem into the extended gllde path
mode ox tufn cff the entopilot end sssuns semirutomatic coatrol.

12. A foult in the cource channels eand glide pathe of the
KUKS-1iP-2 systcms is indicated by the lighting of slgnal lenps K1 and GL

end K2 e3d G2 on the radio gystens selector. If the course chennel (glide

=5
pe
t

pabh) dnctruscnts of the first systen bresk dovn, facilities for sutomatic
cwitchirs Lo the corresponding chonnel of the second system are provided.
13. The renge to the  rumey is wonitoved by the lighting

of the parrer sigrzl leros: blue for 7,400 meters, yellow for 1, 030 wmeters

snd vwilte for T mets

(d

re. Lighting of tha lomps is bach cked up by a bell.

- 165 —-
S-B-C-R-E-T
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d) Toending Approach with Siwﬁltaneogg jee of VOR and 115 Systens

4. This landing epprozch rethod is uszed when, during the
epprosch Lo the eirport on e specified azinuth (zgactic course) using
the VOR bezcon, the clreraft crosses the TLS line.

15. Before the londing approach, the follesing must be done:

-- when flying sccording to the VOR bLeacon azimuth, before entering
the ILS course bheacon zone, switch the PRR cwitch on the radio systems
selector from position I to joint (cowvm);

-~ get the ILS-6P-50 sgelector switeh in the 118 position;

-~ geleet the working chounel of the ILS beancons on the control unit
of the cccond set of the systcon;

-- ploce the marker celector in the lending (pgsaﬁk&) positilon;
-- ot the spzeified course pointer on the copilot's NKP-4 to the

2

landing coursz velue; end
aition the KU'P navigotor-lIKP pilot switch to the HKP pilot positioa.
16, Using the PP-1TH instrurentc of both pilots and the WKP-4 instru-
rent of the pilodt, coatinue the Tlisht on the specified szimuth of the VOR
beccon, and on the copllet's IWP-I instrument monitor the moment wvhen the
elverafs erters the equal sigral zoue of the ILS couvze toacon,
17. On enbering the cqual cignel zone of the ILS course Lzacon (the

K3

moment of entiy 36 indiceted by the dellection of the copilot's TP~k

verticenl position strip cine the elreraft, using the copilot's NKP-h and the
2 & 5 2 4 o
geohorizon, onko the landing couves or onto the return course depending on

the Glsbonce of the eirplone frca the elrport end the flight altliude et

- 16 i
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I

the momont of ertry into the zone.

18, In the Tirst cooe, when the copllot couapletes the sving to the
lanfing coarse, the pilod mastscolact, on the coutrol unit of the first
set, the 15 boncons vorking chunnsl; set, on-the TK -4, the spocificd course
pointur to the lzrding course volue; switeh the IUR, on the radio syctoms
geloctor, from the joint position to position 1; and begin piloting the

eircrelt by the retrod preccunted in steps 11-13 of the gection

titied "Lending by the IIS System.”

Switeh the PRR froa the joint pogsition to } sition 1 aflter plac
ing , on the ¥iP-L, the roturn course pointer to the landing course
v lugs ot]-e) vice th“ru vill bz o Aiscrepancy in the reedings of the

2. Switeh on the couvse (kure) Light bubton efter bringing the
d 27t Tyon the swing 1o the londing couroe.

’
In the other casc, vhen svinging to the return course, leave the PRR
Leion on tho rodlo systons selector until the start of the

to the landing course.
b » - L - ERAa) B 1 E & N |
Use the gyro-horizon erd the vertical position strip of the copilot's

WEP-k dvotranent to fly oa the return course. Remember that in this cuse

the verticsl position strdp of the NWKP- b gives a reverse readlng. To come out
in the rurniay exial plune the swing rast dbe in the directlon oppo-
(2-62 gite o the deflaction of tlz strip.
2{- ')5. .l) . .
The cuorting peint of the ctondard eving is determined fron the
given velue of the cwrrent ezbmuth of the VOR Yeacon on the RMI [redio
Loneon ipctyomentl.  This value is resd from the inside scale of the nerrow

- 1683 -
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Tu the procens of making the stondsvd cving, the copilot perfor:s
for the capbain the sowe operationc ans in the cwing to the landing
course Gescribed in the firct cuga. .

19. After entyy invo the londlng coursce, the slrxeraft is flom

B

sceording Vo the nmethod desceribed in steps 11-13 of the section titled

e) Tanding Aporozch With the SP-50 end Pub'-Lip Systens

20. To use this mode proceed oo follous:

-~ ploce the AR on the wadio eystens sclector in position I;

-~ switch the JIS-EP-50 selcector to the SP-50 position,
. -~ gelect the wouking clinnnel of the S8P-50 beaccons on the control

~- put the sclector on the UL du the ARKL and ANK2 position and
Yigten to the c;ll sigrnls of the honing radio gtetion, and

locabe the warker sclector in the landing position.

21. Extinsuishront of the K1, G1l, K2, end G2 gipnal lamps on the
redio pyotous peloctor cignnls that the course channcl and the glide psih
¢f the 1U3-P-2 sots are ready for oporation.

Chopld tie courrne (glide path) chanrel breakdowa in the Tirst half

of the ¢yrtem, cutor bing-on of the correeponding channcl of

the seeond lf of the systenm 1s provids

e
—

2z, To suwing bo the londiug courzz ucing the cormand pointer, usé the

yacl end pinica to cet the given cource pointer on the NEP to the
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the value of the lerding course end place the £4U selector switen on the

TU-16 AP-6Vi-ZP control panzl to the recdy (podg.) pesition.

. . . e N Mg P L)
23, Turing o lunding appronch with a rectanguler route ("Big Box ),
perforiz the first, cecond end thiyd swings with the gyro-horizon ond the

VP, end the foarth en wield oo the laonding trajectcry vith the

poirters of the Fr-Iril inctrumant. Determine the goert of the swings

oyt p ® g > o - v, 1 . t
fron the covrse anzles of the DR (¥UR) on the BT or from the navigator's
corand teking the &rift angle into account. Perform the second and third

swines with the KOR = 2L0%, eand the fourth with KUR = 290°.

Determine when o bring the hJTClmfb out of the first, second and

3 * EX - N Lyt
third suvings by the specificd courue pointer on the IEP lnstrument as
it approachcs bhe corvesponding  Lriangalar indcncs.

(2-70 ok, Daring the flight froa the redio gtution traverse to the

ghart of tho fourth ouing rake cure that the conene channel  in in goold

e

vorliine order. A closed hlinker on the KAT inetx waent (top) ivdicztes

tha good condition of the channel.  Then cbeck the eloctrical balance

of tha verticzl pogition airip of instrumonts NWEP.

This is dors Ly precsing elternatcely the T end P potention Ters on

s e

the eleetricesd boloance unit CGI-50. If the strip doss not settle in the

o

cewter of the insbrussit, thon conter it by rotating the presced button

‘o the yigot cx leit.
VARNTEG:  Tho potenticucter buttom may or‘y e rouated vhen the course

Plirker i clezed, t.e., when the alvplene is in the effective
range of the course bercon.

. ) . . . i e
During level flight, use wack-&-pinion to bring the plane’s

R-F-T
"7 DISOEM
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[P

N T STON

rorors In coincidnncs with the gyro-horizon on tha Pr-IF instruaante.

Boefove bepglunivg tha third sving, tura on the curmanrd polnter
sclector. Meke sure thzn the two Poui'-LiF sets ere working.

25. intezrrive the start of the fourth swlng with the aubomotic
redio conzles fron the cstinnted rodlo course angle of the outer markey

baccon oy {rom the dlsmatceher reeponsible for the landing of the sirplanc

HOLT: Tre third piring should dbe perfoxmed in such & woy so thzat at the
ctort of the fourth sving th; ivcraft 1o at least 12-13 km froa
the Janding strin beeavse 1 Lt ie clocer the Put'-MP systenm
crnnet ke 16 poscible fo" *bﬁ airplenz to essune the gpeclficd
path Line in tirne.

z2ri (he elrvereft in thz dirvcction of deviotion of the co

nd polrnter
Yo Vring the poinlew Lo the zoro posibicn. Bopking should not be grecter

then 18-209,

’

Then vith a slight incliroticn of the control yoke hold the cammand

poirter vithin thz center ring. The aircraft ebould not be dbrought out of

durely. A devistion of the pointer{rom the center for a

Jorg tiwe, even by a enaldl encunt, will recelt In on error in dbringing

the ailvevalt Lo thﬁ equal signzl course zone line. Nousver, the pointer may

b,
cvithin the black ring.

In zﬂg¢ of en carly Tourth nwing, bring the sircyaft to the equal
sirgal cource zZowa in tvo sieps:  first, swiﬁg the eircraft 60° from

the courre prrpariiculor to the landlug course end approach the predicted
trock ef & 30° wople withoud benhing (the coarse strip on the HKP-k will.

be ceflocted). fGhon 3 seon as the course pointer on the WKL is deflected,

wishing to zero, and the adrcraft will

sreothly cobtur Wb equed signal zone line of the localizer.
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Vhen the otert of the fcorth cuing in very late, the sirceraft vwill
cross the course wone exis (the course striv on the IHP-b willl cross the
coer of the cendor ring ond will go off scale), sring the eivcralft 120°
snd without reniting epproszch the predicted track en a 30° engle from the
othzr gida.  Frem the moment the couvse sbrip is deflected on the NKP-k,
the clreraflt epprctch angle gradunlly dinduishes to zero, and the alrceraft
(? -7L vill smoothly cnteor the cquad signal zone line of the localizer

LGSLY

26. After the fourtl: sving end envry into the redio beacon course

9

zone, the {licht should be vwithout deseent.

The memert the alrcreflt erters the glide puth of the radio beacon,
the glids poath blinker on the WP~k chould close, and the glide 1ath
positilon poirter chould be In the extrene tov posltion. As the eirvcraft
“opronchin the eqnedl signal zone of the glide bereon, the position poinbter
of the RHP-k choull doncent and epproach the mill posivicn.

Ag tha glice poth pozxition ctrip on the WXP-I approsches the nall
Indom, Luzgin the Gescent on the glide path end with a eno0oth movoment of

he corrol yoke biing ths glice

vy

W& pointer oa the PP-IF to
The zero position. Hold the ccumand pointer vithin the central ring with
rrnll povenent of the control yolke in the dlrection of deflection of the
comand polrter.  The vervicsd cpoed el the roszant of ceavnisition of the

glide path is goussvihnt Digher thon during the subsequent descent.

7. Ou passing the outer rarvker boncon, the alrcralt erevw nush:

i

Yoke sure of ths correotness e approach end calealation to
1) loXe sure of the correstnoos of th : Leul=tion ¢

4 . RN PEU
tne  lovdiung, noncoly:

- 7 fo
S-E-C-R-E-T
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-~ thet, in the ouvler marker beacon zoneg, the bonking necectary to
arse poiater to the wero position dozs not excead
5-7T%; and

—- %hat the coviation of the course zone strivs on the NXp-!
does not exceed the second poinu.

2)  Ascertain the possibility of descent slong the glide path, i.e.,
i7T the-1Ilight aluitude correspa:ds %o (the glide path zone sbrip on the
viP-h is cloze to Zer0) Or eXCeels (its position is up to the second
Lottom point) the csteblished altitude For the glven girport, then con-
Linse pilobing slong the glide yuthy but, if before the outer beocon merker, the
Tlicht ic below the ertablished elbitule for the given alrport, do not
cordiime the descont using  the coronnd pointers, and the crew rug L ab
once iteh  over to the use of the glide puth cirips of instrumenﬁ TEP-1
end Gescond eccovding to the lerding disgatcher's orders.

3) Tay epscial ettentlon to piloting the sireralt and hold the com-

sond poivters vithin the linits of the centrsl ring ueing gma2ll novenents

of the ssokes elter peesing the cuber Bzacon marker teking into account
#*
tho reducuion of the lincsr width of the course zene and glide path.

L)  guiteh to visval flight end lond afber spobting the ground (lena-

5) Do not lower the circralt on the glide path without secing the

cround Trom oowindmon alibitude et for the vezther for the given airport.
3

' e

’ 5 o) . PR P n e o " P A
I on the Tlizht eltituds corresponding to the veather mindinu estab

—- 1 -
§-E-C-R-B-T
O TORLIGH LDISsSmi
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pull up for another go-around.

28. VYoniter the distance to the beginning of the runway by the

ligkting of the vwihllie rarkor 1 demp (36 will Lignt tvice), soundlng
off the V&ll, end »y the rotetion of the redlo stoblon epproach engle

ctetion.

-

~25 anding end Apnrcach-Tovd

2bion System

g) Functiopzl Desiguation

L Zepding end epprooch-navigation nysten radio equip-

-~ flight along & specified czimath line tovard end avay from &

bercon ("Azimuth Toverd”

end "Animath Trom™),

-- £lighe aloug a route not peogsing through the place where the

beacon is installcd ("skp'),
piercing.the cleud cover clong the landing esinuth or course, and

-~ Jznding uoing the Xoted-8 Loacons.

2. The RKOND-25 oystem is operabed from the navigator's and captain's
pociticern. Uhoe rovigntor sullcehes on the poser, celeets the operating ncde
end  chonmal and sots up the cssontial date for the flight along the ezi-
ruth or ip the B0F node. The coptaln con only evlteh the operating sys-
tem into the lending node vegrrdless of the navigetion nole estobliched by

.

the povicoitor cud seleet the landing operating choanel.

sten graund besoeon call pigas oy be hesrd by plac-

inz the »e s oolocuor on the dntercom seb in the DR position.

- 17 f_v,‘ -
s-R-C-K-HE-T
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b) Flight flong o glven Aziruth Lo send frow a Beacon
4. o fly elong o specified ezinuth the navipebor mast procced as
Tollous:
L. A We 8
-- place thz PRR on the coutrol snnel in the position lobeled "Azi

8
Luth -~ Sovord

("azivwt - Ta") or "Azimuth - Froo ("Azimut - OL"); and
-- pet the speclficd true wzimath bearing on the control panel
seloctor,
The capboin must:
-- place the FRR on the rodio systens gelector in the RIBN position.
(2~12) 5. To enter the spacified eziruth line {12A) along & smooth curve
using the verticel pointers of instrument Fr- ~-ITH, proceed as follows:
-~ vee the control yoke to sct the specified course polnter on the
ﬁKP-* jnsdroment o the course angte end place the STU egelector ﬁvitch on
the DoU-SP coubrol pancl in the ready pesition; and

-= with semisutceatic cowhrol, piriorm the swing to the specified

aziaath by plicing the comeand polnter in the center of the instyunent.

6. To corry out the flight in the sutowsntic gtebilization mode,
pross Ahe cource (JWRS) light bubtion; this will light the red limp on the
ceptein'e PP-I¥M instrumont, indicoting that the autopilot has bsen connecied
to ona half of the systom.

T. During cculocubonatic corrbral vhen chznging the barking to make the

gving, hold the vertical conmond pointer in the mull position (in the

3 nryies B gt el The ans £ ad
conter of the incstr ””u> fhe aircraft will epprceach the epecliiicd
azdputl 1ins on o tmooth trajectory curve, end after entry will follow it.

195
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Paring cutosntie control, the sutopilot will porform this step; and the

(%3

pllets vill noenitor the operation Ly the pointer recdinos

a
L e

The drift enzle is resd envomiticrlly by the Dut'-kPA systen.

The borlooutsl coivand poiuter will be in the tov s=cbion of the

[age

Instroucnt (o;y‘““*'ﬂ rointers node) end 1s not used for piloting.
e speeified ezivath pooition in relation to the sircralft is ronitored

by the positicn of the verticel stelp of the IKP-b relative to the center

of the instrunaent.

8. Air nuvization for distancs is ronltored on the PPFDA irnstrunment
and by the lighting of the eignz) lamps (for 1-2 minuntes before erntery on
the spoeificd polnt the green lomp 1obeled "Flizht Tousrd the Zoue" will
flying through the given zone the red lomp ladeled "Flying

sinaling of the flight through the zone

Io vecorplichid by ecltiing the veluor for the ezirath end distencd of the

~yey e ey g e s 3 e A ate qa e ey i
route mondtor points on the control ponel. The current szimath velue is
POniLored on the DA Ingtromente.

¢) Flicht in the SRP Submode over Routes not Passing Over Beacon Inctellations

9. For ¢ flizht slong & route not rassing over & beacon installation,

the novigstor mast, alfter layine out the rovte, deternine the given course

engle end {the culoath of the Qestinstion roint relative 1o the beacon and

©o the Gictence froa the hen

o
o)
S
'J\-

0 the target; establich the specified

covvae ensle (VTU) and the azduabh of the @estination point relotive to

the oecon end the dictance from thlis point to the teacon uwcing the propse
eeluctors of tha SRP cowtrol unit; end place the PRR eviteh in the Sap

- 174 -
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position. The centniy must plees the PER on the redlio systems selector in

s

the REBP position.

10. To come cub on a spseificd poth line on e swmooth curve using
the PP-I1F conmand pointers, set the specified course pointer on th
KP-I instrursnts to the given couvse angle.

1L. Pilobtinz ond nmonitoring of the navigetion is done according

10 the rethod prescented in the seclion titlcd "Flight Along a Glven Azlmath

to end framn

o

Beaccn" in peragraphs 5-8.

d) Penctrating Clouds by the RSBRH-28 Systen
12, Thez cloud cover may be penetratcd with the following two mobhods:
- 40 oo eltitude of 600 maters, using the ezinuth boacon R3BN-25 pluced
outoslde the aivport; and
-- uging the otet-8 course beacon placad on the elrport with a sulse-
guent landing from e direct coure |
Dascend coi bogin et & dlistonce not grester thon 250 km from the
beoeon and at en cltitude nob czecodlng 10,000 meters.
13. o penctrate the cloud cover tovard the beacon located ouvtside

L2

the sivport, the navigator muet seb the aiyport pressure on the V- BT edbl-

&
[
it
~
pe
&
=
1]
[
e
<
o]
(J
o
g
$
”
:

wrirath selochor to set the celected dezcent azimubh;
plice the PRR cultceh in the esiwuth-tocard position; switceh on the selector
leholod "Clovd Ponstrasion' ("Probivaniye oblachnosti'); ond set the PRR
pelochor o the radio systﬁhs celector in the RSB position.

1. puring evitenzibic control, switch on the course light button. Dur-

inz soodoutorabic conbrol, perfora the suing for entery on the cleud penetratic

- 173
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cowrond end glidz-path polntoers in the center of the inctrunent by changlng
the piteh engle.
15. Vhile descending, hold the position strivs of the NEP-4 instru-

mont end the horivowtel couwand pointer of the PP-IF instrument in the

cenber by chenging the bank ond pitch engles. The sdreraft will them follow
the devcent trajechory. i
6. On ¢coeent to 600 reters, the £lighe trojectory swiltches to
the horizontelland ev 15 km freom the beacon, the cormand horizontal pointer
slide-path pointer of insbruwronts FP-1TY end ¥KP- move shorply
upiierd to the cdge. The glide-ypath blinker will pow open.
7. Do penctrate the elovd cover to the Katel-8 landing course
ﬂeacon, Toczied ou the edvport, vilh e subscquont londing on & dlrcet

rath, ths novigator wact set the sirport prensure on the DV-UT datn unit;

eviteh on the nelector labeled "Cloud Penctration, 08" ("Vkl. probivenive
oblechrouti™); gelect the operabing channel on the conbrol panel;
and vlace 1%0 PRR switeh in the londing position (this may be also performed
by the pilot).

The signnl lowp lubeled "Landing” ("Posodkn) will now light on the
pilot's erd nwigntor's control panzls.

Ibz captain runt celect the londing opcrating channel on the panel ard

I

Place the landing selector switeh in the on pogition (or this may be done

by ths

(9]
r
<
A

C
)
o
o
[

>

[

N’
B

The landive signed lights will light on the pilot's end navigator's

- 170
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control vancls.

The cephain ract place the TFAR gvwiich on the redio systems selector
in the ROTH position; the copeclfied courne polmter on the NKP-k unit, to the
landing course volue; and the marker selcctor, in the landlag pogition.

18. Pilotings is eccording to the nethod doscribed in steps 14-17 of
of gubszchion d. At 14-16 i from the beginning of the runvay, the signals
fros the glide path beccon Katet~-S will DEP-L vill begin controlling the glide

pointers of losuror PP-I&4 end NKP-h. Svitch-over from the instrument

£lids path computed Ly the aireraft's equipnent to tha ground bezcon glide
path is sutozotlc end is signaled by the lighting of the radlo-glide-paith-on
("Radioglicreda vilyochena') lanp.

19. The distince to the toueldoim point is indicited on th: PFDA-P

ingtroment end by signaling as the marker bszcons are pussed.

e) Lendinz by the Katet-$ Systenm
20, To 1ond by the Katebt-8 sysbem, the captain or the navigator wust

parTorm tha rcquﬁramentﬁ of step 17 of the subkscction on cloud penetration.
the subsectlon 1itled "Landing by the
SP-50 Systen" is used for performing the czleulotions end the approach for
the lenlivg, vith the follouwing diffcronces:

- pwitching-on of the Janding mode is also signsled by the lighting of
the redio-glidz-path-on lemp,

-- the distance 4o the touchdown point 1s indicated on the FPIWL-P instru-
rent, and

-~ the Jonding eppronch pay be perforied by {lving & rectansulor roule

<

- 179 -
§-E-C-R-E-T
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(Lerge Vox) oz dlrcctly.

To make o rectonsular route with the DSBLI-23 beacon, it is necessevy,
Yefore the flight, to determine fram the chart the enirmth and the distance
of the poiuts for the stert of sulngs 1, 2, 3, and 4 in relation to the
beccon. This should be dona for cach alrpory.

Circuneeribz the rectengulor route in the SRP mode by entering the
stacting point of cne of the svinzs of the big box or by entering any
point locsicd el e dlstence equal to the rediuz of the sving froa the

rechonzuler route.

20, Styaight line landing ds perforimed according to the mzthed

descrilbzd in the subsection titled "Pencrating the Clouds on the Beacon;”(whigh
- 13 . el - £ ! ™ < sy
is locoted et the eirport) with subsceuend londing on e stralgut line.
r
JOANDH The cavbein has the prevogative of switching the REBI-28 into
the londing uode frem the pllot's pencl.

(2-75)

Syzten While Using Both the R3IZN-Z5 end KURS -1:P=2

cases where, vhen epproaching the alrport on o

or fron the RORI-25 boocon or when the route does
not peas over the beacon ianstelletion (cvbmode CRP), the aircralt crosses
the €P-50 lnnding course linc.
50, To uoe this mode -- whan flying in the to-and-from-azimuth mode on
a glven czimoth of bracon ROBH-2E or in the SRP submode end before cntry
into tha zore of the SP-50 systcm courie baocon (thc enbry into the zone

LR et 4 P RS B ksta >0 1]
fz irdicotod by the deflection of the position strip on instrument P-4

- A R R . 1) . [ T -
or by tho Light wigral labeled "Flight Over the Zong" ("pProlet zony"))
r by tho Mght ot
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plece ths TIS-5T-50 selector swlbeh in the 5P-50 position, the selectors
on the 1O in the ARKL and ARX2 positions, and the marker selechor in the
Janding position; use rack-&-pinion 1o sct the pilot's speeified
coarse pointer on the JHP-4 instrumznt to thellﬂnﬁiug course value; place
the 8TU eclector switch on the VSU-3P contrel panel in the ready pooitviong
and put the KPP-navigator, NiP-pilot sclector switch in the WNKP-pilot
position.
2l. Using the PP-LF dnctrurents of both pilots and the captain's NKP-4
Ingtroant during semicutonstic flight or the BSU-ZP system during sutomatic
convrol; continve the flight along the speciffed aeziruth of beacon RIBN-23,

K3

and vzbeh on the EKP-l instrwoent the moment of entry into the equal signal

£t

Z0one

O

a 8P-50 course beacon.

‘ 22. On entry into the equal eigual zous of the BP-50 course beacon,
ewling the eirplenz,using the mxo -Lovizon and the copilot's LKP-L ingtrument,

0 the lrnding coursce or 4o the opposite course depesnding on the distance of
the plane from the slrport and the £light altitude at the moment of entry
Into the zene. The oving ean be sccomnpliched vith mamval control or with
the entopllet using the control labeled "Swing" (R&zvorot”).

23. With the evtoratic pllot on whén the copilot swings to the land-
ing covrie, the pilot muct cet the specified cource pointer on the NKP-U

instreszil ©o the landing cowrse velue, switceh the PRR celzctor on the

radio gyitens celechor from the RED 1/.~.>P~50 poszition to posltion 1, end
iert plloting Uhe alreraft, tozether uwilth the copllot, using

Inctrorcnts PP-IT0] end FEP-L. After the pilct ewiteches the PRR from

.00 -

§-E-C-R-E-T
IIO 1 OF n:‘; [(J]\ I)‘ L)L4 st
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the REPII-8P-50 position to po~ition 1, the copilot can use the PP-ITM instru-
rant corvand pointer to complete the svwing to the landing course. After

(2-76) ety on the Lofding course, turn on the course light button and conbinue
the £light in thz same wonnsr es with the SP-50 systen.

2k, With monusld control vhen svinging on o cowrse oprposite to the

rumiay; laonve the switch on the radlo aysutems se

L

.ector in the REBN/SP-50
positicn wntil besinning the stondard cvwing to the landing course. Use the
gyro-horizon end the copilot's WKP-I trajectory position pointer for the
iout opmosite that of landing., The trajectory positlon polnter will
glve a reverse reading.

The starting point for muling the ctanderd swing is dcternined from
the reoding of the epocified velue for the current ssimith relative to the
.

RE8BI-25 systen beacon en the IPDA-P instruncnt.

Vhon the copilet makes the stoanderd swing, the pilot rust perform
the seme oporations as in the sving to the loending course.

After thy copilot gultehes the TRR from the RSBH/SP-50 position to
porltion 1, the copllet can uze the PP-IPM dnstruwsent comrand polnter
to continue the standsrd sving.

25. After entry on the landing course, connect the course light
wutton end pilot the plene according L0 The method doscribed in the sub-
secticn vitled "Loanding by the €P-50 Syoten.”

A pecond verisnt is elso pocsible for the jolnt use of the RESBU-ES

end YUL4-MP-2 cyoctons. Before ertering the zone of the 8P-50 course beacon;
switeh the BSU-ZPY systen to the course stabilization mode, tune both

halves of the JIRS-MNP-2 vorking channel of thﬂ sp-50

L

S-E-C-R-BE-T
I c

FO YORSIGH LISSEM
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bercon, picce the VR on the radlo syslons selector in position 1, s

Jied covvee pointer on boih MIP-I instruments ou the lunding course,

the nmouent of entry into the eguel slgral zone of the course beacon
corect the cource light bubbeon to bring the elreratt on the landing course

with the eulepilet,

Tha NAS-1A6 Asreralt Thwicction System

Functionsl Decignstion
The parpose of the aircreft novigstlon systen WiS-1A6 is to provide

eutowatic Flight elong the speelfied course line while the AP-GUcM-ZP auto-

RIS

Pilot ig on.

Preflight Check end Prepavetion of {the MAS-1A0 Syslen
‘ 21
T

he technicion cheaks the 1A5-140 eyotenm and recdics 1t for flight,

P B > - " 4t - PPN R Al - S a . - ey
or thig Lu doene by the novigoster siithle the folloulng scope

Y .
e

1. (becks all controls for locstion in the initisl pozitica.

2. Uses propor cobles to connect the control panel (unit 7) with the

K test soztet (5010) on the frowt panel of unit 3. Places the svitceh ou

-

the  test porel in the off  position end the calidbratlion togzle

guitch dn the calibratlion pesition.

—~
nD
1
]
-~
e

3. furng on the HAS-1IAS aysten end the ES-8 end ACD-L units.

Ji-- Choelig The :\'_]_5-‘1‘”\]
yerel. oo test panel meter polrmter sbonldd b within 25 22.5 enmell divisions
of the sczle

5. Check the remloted DU voltoge on the test panel. The pointer

- 18% -
§-E-C-R-E-T
FO PCRELGT LIBSHY
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) Py

6. You cexrlier than 5 mirutes afber turniug on the high veltege,
cheoek the voliage preporbionzl to the wagnetron pover end the voltsg
et the cutpult of ihe sceord dotector off the recciver. To 4o this, place
the switeh  eovsocutively in the positions labvaled "Vaguetron Check” ("Hon-

(2-783) tro)! pagnetronu’) and "Doetector Voltege" ("Hevryszheniye D"). The test

pancl indiestor pointer chould be within 1-3 novbered divislons of the escale

)
jet)

in the rognetron choek position. In the D pozltion, the poluter shou
recd no greater thon five omall division of the scele.

T. Check the crystal current by placing the channel toggle swibceh
in the sigcnal yosition. Ploce the left selector suiteh on the conbrel
panel (wiit 6) in the positioa lebeled "DTAlL." Set, congecutively, the
’
geloctor on the tes

t pancl in the positions labeled "Crystal I cucrcent”

("ok kvistalls 1) and "Cryotal IT curwent" (VTok lristalla IIM).

Tre instrosent polnter should be within the range of one to three num-
bered dlvisions of the scale., In each of the two pozitvions of the switch

turn the h1~h voltape on and off, the readings on the test panel meters
shovld diminish.

Sct the channel toggle switeh in the AFC (APCh) position. Perform
the mrosurement in the eome vey as vhen the togsle is in the signal posi-

Cioii. e test venel wmzter should v

o8
-~

t

vithin cae to three nuwbered Glvi-
sions of thz scale vhen the hkigh voltage is switched oa. With the high
volicge turned on, the test ponzl meter recding should diminish.

8. Tot bafore 5 minutes afier the high voltoge has been turned on, take

ldfk
§-F ~( -R-F ~T
RO FORRIGH DTSSAM
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the ground epzed "W and the drift engle o' meter rendings (of unit 4) in

the test T nzle. Lh‘ reasured value of W shiculd not differ from the cal-

~

culated Ly pore than 2.5 km/hz plus C.7% of the air speced. The calculsted
value is equal to 530 lu/hr.

The meoasured volue of o chonld not differ frea the celculated by more
than 45%0'. The calenlsted velue is equal to 0°

9. Set the given cource sngle to equal the course value. Switch on
the retor toggle; the test index € on the meter (of unit II) should
rotate counterclockwice, while index V ghould not nove.

10, Pat the systen dn the Teot 2 node. After 5 minutes agein read

[

ground svecd W oend drift sngle o feom the meter (of unit L).

The measured value of ¥V oshould not differ from the calculated by move
hon #2.5 ka/hr plus 0.7%; and o by +h0! Colculated W is 2qual to 1,007
Y/l and caleulsted o, 9% 25°

11. Turn on the meter togzzle. The reference indexes 8 and V (meter on
unit 11) shovld nove counterclockvise. The movement of index V ehould be
considevably alover thon of index S.

12, Ploce the laft selector switch on the control panel (of unit 6)
in the position labeled "PAM."

The seoed ond the dircction of movement of indexes S and V should not
change .

13. Iocote the Lleft celector svitch of unit 6 in the high vosiiion;

onrd the right, in the test-L position.

Vith the control labaled "¥xecute Loit Laterel Deflection” ("vod 1EU")

- 8% -
S-E-.C-R-E-T
RO YURSIGH DIsSsEM
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of unit 16 et the lefi deflv tion to 42 ¥m (or -2 > km).
Switeh the systen to cutomstic control by turning the knobs lebeled
"Autcintic Cowbrol System On" ("Vicl. saU") of unit 16 clockwise gll the
(2-79) vay. Thesigral lawp on the dizl of unit 16 should light; and the ailerons
should rove into the position producing a left (or right) bank.
\ With the exccute-left-lateral-deflection control of ualt 15 set the
latoral deflcetion to O km. :
Set the glven course angle to 30° on the clinrt erzle reference inmut
elevent (of unit 1),
Turn on the neter togele.
The silevons rhould not wove into the position for o right benk, end
the indicator pointer of unilt 16 rhould rotate counterclockwise
‘ Set the given course anzle to 330° on the chertangle reference input
elemant (ZUX) of unit 1h.
Bet thz deflection to O km with the execute-left-lateral-deflection
control of unit 16.
The ellerons ehould move into the positlon producing & left bank, and
the indicator pointer of wiit 16 ghould nove clockvise
Turn the autorstlc control syceten knob all the way coufiterclockwige.
Torn off the neter toggle, and set the lsteral deflection to O knm
using the enconte-left-loteral-deflection control of vait 16.
Turn offthe avtonilot.
. Place the toggle labeled "HAS-TAG-AIU onto" in the "AIJ auto" posi-

Lo N YR PN P ]
vion.  Check the indopendent OD"rLLlnﬂ mode of the ATU as followr
P lJQ

- 1_,5 -
1 -C -

5-E-C-R-E-T
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Tora on the rotor sviteh of unhlt 11,

Set the given cource angls to newo with the ZUK-L chard angle reference
input elewent of unit 1h.

Set the covrse to 1:5Y on the K seale of the BYX-L switching unit.

Sct the vind velocity on the ZV-1 vind reference input element et zero.
Set the tree eir spzed at 200 km/hr (onitor on the DV3 unit alal of
unit 12), end smocthly incresse the given true air speed to 800 km/hr. Watch

the refercunce indcxen on the moter (of unit 11) vhile meesuring the

In the procers of inereasing the speed, thoe change in the rate of
rotation of the indexes should e smooth without sudden jumps or pousces.

Set the course to zero on the K scnle of unit RE-L (unit 10).

[N

Set the right selector switch on the conbrol pansl (of unit 6) in the

-

Test X position; this correspounds 10 & course opeed 0; 30 Lm/hr gnd o

Sct the trus cir spoed at 500 ) hr; monitor it on the DVS sczle (of

Plocethe 8Ch neter pointecs (unit 11) at zero and hold For 5 ninutes.
Set the given courne angle equal to 90° with the ZUK-1 chart angle
referenca input clement (of unit 1h) using the turn indicator ("UP") scale.

1o wero Both € and V pohiders of The noter (of watt 1),

(2-82) Actuate sinumlizpecacly the meter oud the second counter.
Torn off the counter after 22 mimiten 38 ceconds. The V pointer shonld
hove trrveled eleosinrige to the 200-Im wnrk. The § pointer chould be gietionery

- Qs -
18,
5-E-C-R-5.-7
NO FOPEIGH DIsSSEM
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end shoald rewain ot zero.

On the I scnle of puitching unit BI-1 (unit 10) get the course %o

hso,  Reduce the piven true aly speed Lo zero. The chonge in the rotuiion

of the referonce indexes should bLe smooth. .

St
L]

Set the course (on sczle X of unit BX-1) wnd the given cource
on the 7ZU7-1 seolte (wnit I4) to zero.

Set the vind veloeity to 200 ki/hr on the scale of the AV-1 wind refer-
erice inpuat elemenv (unit 13). Chonge the wind dlrection on the AV-1

o (unit 13) in the 0-300%range.

The chonze in the rotation rate of the indexes should be smooth.

i) o

1

Set the wind velocity couel Lo zero.
The reference indexes should not turn.
&) Twm off the systaw e follous:

Place the 1afb celecbor pulich on +he control punal (of unit 6) st off

Ed

et seluchbor svitceh on the conbtrol purnci (unit 6) in the

5!
)
o
”
I
.
-
@
-

pociticn lubelcd "Oa the Ground” (MCusha').

Locate the JA8-126-A10-mto ewitch in the NAS-1A6 position.
g5le in the off position.

Turn the evbesatie control system knob on unilt 16 all the vay counber-
clochvlec.

Place the roter pointer (unit 11) eh zero.

Discounzchs the check zero from unlt 3, and scvew on a cap on the K test

S’

commzetion (8h-10) of wuit 3.

The cygten is ready for use in fiight.

- 184 -
5-E-C-R-E-T
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Lfber bote-off ob wn eltitvde of et leost 200 neters, switch the
celector on ths cornvrol pencl (of unit 6) to the position 1nbeled "High"
U%ﬁ%v@ﬁ,ﬁwlmmmmﬁfﬁ%"amddlyWL

In & minvbes after the ligh volicge hos boen turncd on, the TAS-1A6
sysztem ie ready for opurutien. The cowrce speed and the arift angle
incieators vill start civing contimious reedings for W end ao. The air-

creft chould now have e W ospzed of at least 500 km/hr.

Afcer paseing the depnrture point, vhich is selected beforehand,
switeh ¢n the counter.

Tha eystom hos focllitien for operating in the wind “me wory” mode.
This ¢1s For poattioning the 129t ewiteh oa the control panel (unit 6)
In the mesory sebbing. Tha light regicher Aiepleying the vord "memony”
wvill 1igus.

(2-81) With en 8-12° bank, with a faulty tr&ﬁ;mitting or receiving tract
of the cyster, end vith & Llight over a leso~than-one-belld. gea, when thare
is nc D@pﬁl@r amta, the systen will suitch over autone bically duto the
vind nonory overdting mode, eund the mewory light regloter will light.

The undt b indicabor will shot coarse epeed and arifh engle velues existing
neephion of the newory mode.

~aing {vnit 11) can be vsed only during a limited

pariod of tive vhen the wind Airection and velocity chonges insignlficautly.

If the wind

there is obill no Doppler dato, place the

148-186-41T~cvto  selector switel in the AU osabonztic position, the AXU

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4
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corruter vl operate indcponds

elemers {wnlt 13), on which 4
adjurted.

When over the ccex, place the rigut vclector switeh on the control
parel (unit 6) in the wosition 3+7aled "Sea" (MHore").

Whon using the AP-GYeM-ZP eutopilct; turn the svtowatic conbrol systen
krob on unit 16 ull the way clockuise to suiteh the systoem on for auto-
ratie eourse corvection end for nsking the swings.

To enter & newv orthodrvoine, seb the gpecificd course angle (chart

anzlc) of the new orbhodrome on the chart angle reference inpul elemant,
end the loterel deviction from the crbhodromsz on the lateral deaviation
indieator (nnit 16); the cireraft WAL then enbostiicsll Ly enter the spocified

’
ortiiodrom:.

330, The 165-8 Covise &

The k5-8 RRLENEC cystom with two GA-IM gyro units (wain and reserve

channels) is installed on the eircreft.

The follouwing murt be tilken into account when using the system:

1. During o nomml sturt, mke sure that the mode selector on the
course system ic in the directioncl gyro (CPK) vosition, thot the sir-
craft axis coincidcz vith thnt of the ruriray, end that the toke-off ond
landing reisicy coaxve 15 oot oub with the course refervence input element

on the cournz systen counbrol wonel.

2. In fiighi, {the course eysten ¢in bo used in the mognetic coupenon

tion (1) end dircction=l gyro (GTK) mod

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4
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3. The courre cystem's acccluvetod coovdination button should be used

RSV Y

only efter suitching Fron the directioual gyro-compaes to the magnztic com-

b, If tho systerm's madn CA-MI gyro unit -buesls down, the cystem can

be rwlbched to work with the reserve unit. The switchover 1s acconplished

with the syltch on tlhe qutem's penol.

Besr in 1dind thet durin

Cl'

the chnngeover the sirplane nwust be in

joy
(=]

Jevel  fiight.
5. After lending, do not de-cnerglze the egyst

¢ bafore the eircerais

6. The tine recuired for the system to be resdy for operauticn in the

10
=

cnetle companention 1r:ode with the crbiloat clir touporatore renging ivoa
aonetl ! ]

o’ .- .
-60° 1o +50° ¢ in 5 winabes; in the dlrectional gyro wode, it is 12 minutes.

i, 3U-7 o [oporeach Conteol Syctem
1. The on-bomrd conbrol syotem ig intended for combinuous sutomatic
. ae Ny 3
cortrol of the sireralt in the navigniion mode from a 200-km aliitude end

in &1l oparating mcder while londing.

The BSU systen provides

v ostebilizetion avound the center of grevity relative vo

-- gtalilization of the given barvcuctric flight altitude,
-- perforaonce of coordinated turns, climbs, ard descent using the
control vanal levers,

- guloon
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froon the lending and eporosch-n~vicotion syston BSRE-28 (in the snP,

aziruth, snd elond penstration subinodes) and from the eystem in the

ezimath~tovard and aziruth-froes node

e-02 e gubormsbic end scemisvtosatic comtrol of the elrceraft during landing
B35L)

RGO - vith gignals from the SP-50, the IS, end Kavet~S systems from the

monent of initiction of the fourth swing to on altitude of 50 meters, end

stebiltizetion of the specified courace line with the VAS-1A6 sutomatic

Toypler roevigcotion sywtem.

2. The on-boged REU-ZP system is & consolidated combined ailrcraft coa-
10

vrol syoten which includes the AP- GYeM-2P autepilot, the Put'-WFA flight

navigation sycten, and the AT-2 eutorzbic trin-teb vnit. Depending con the

need, eitheor the entire BOU-ZP syotom or its iadlvidual chonnels (tho auto-
pilot with the avbomatic triu-tob walt and the Put'-kiPa) may be used.

The systom has e single coutrol punel located belween the pilot and <o~
pilot. Tt is twned onvith circult breskers, selector suitches, and buttons.
The edrers{t 1o controlledby noans of levers labeled "Swing" ("Rauvorot"),
and "Dooeent-01ied" ("Spuck-Pod"ver') or by the entopilot with eigrels
from the Put'-Lifin eystem when the course end glide-path light buitons,
locnted on the TULS AP-CYell-2P conbrol vanel, are svitched on.

3. The B3U-TP eyotenm is Jutended for uee on the plene under tuo fol-
loving confiltiount

~« gt altitudes up to 15,000 rmoters,

-- &b true eir spseds betueen 280 end 1,000 n/hr, and

-

e dp tha eobient elr teppereture intoreal 450° to -60°C.

- '] O ( —
"'E (1 R J.J "T
RO FOMEIGE D158k
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VO POy H:SﬁFL

s 1,

Yo ke ins sl precislen of ihe syostew in leading the eircralt to
the londing trojectory provided by the 8P-50, I15, and Katel-S systens (in
the vegion of the showlt- yange guldance radio etetion) is es follous:

-~ course, 330 m,

-~ glide path, #10 m, and

-- stubilization eccuracy on & specified course line wlth VOR
beacons, 43 kam. -

5. Stebilizeotion accuracy when using the autopilot is as fellovs:

-- courss, 0.5°,

~- bank, x£1.0°,

-- piteh, £0.5%°, and

-~ gltitude, 225 n.

ey

Preflisnt Choc't of the DAU-ZP Oyvotom

Preflight cheek of the RBSU-ZP syztem is perforned by the spoceial equin-
rment tochnleien or by the captoin in the folloving seguence and scopes
1. l-ke sure thet the AP-6Yel-7ZP, AT-2, PGV-h, BX-I, Put'-LMFA, ond

s

E8-8 circuit breakers sre turncd ou;

2. Check th2 svitching-on of the PI-10001eS converter.
(2-83) 3. Turn oa the Pub'-WMTA, prese the utton lsbeled “Stop, Centrsl Gyro

Vertical” (YArretir, TsGV") for 20-30 scconds on one of the PP-1¥H in“tvn~

romhs of the pilct or copilot, and chack for proper reccovery of both TeGV-h

gyro verticeal units' gyro essemblices.

TOTE: In shoppiny the Tsav-l, tvo-three brief revpsated pressinciof the
sbop-contral-gyro-verticul bvutton ere permivted.

- 19%

§-E-C-R-B-T
FO FORRIGE DISSHH
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NO OGN ION PSR

., Vode surce thod the couleel-gyro-vertiezl (=GV) suitch ond the swing
[) At m slad U ot Rl Need

b4
descond-clinhd, end bonk lavers ere in the reutral position.

5. loke sure that the switehos lzbeled "Tongitudinal” ("Prod.") and
Pprensvera’ ("Poper.") ere on, end the ones Jﬁbeled "Peady Autopilot”
("Poig. AP") end "Remote Control Syatem ("s1") are off.

6. Opzn ell Mght-butteon filter shutlers

T. Give thz order to the naviéﬁtor to turn on the ¥S-8 cource systenm.

8. Switch on the autopilot-ready svitch on the control panel, and
check tha opsrabion of the sutonatic centering of the autopilot on the lateral
end loncitudiral  chinncls by the sprearcnce of the "Recdy” ("Poaz.") dlsploy
on the yelleow background blivkers. The sutomatic cendering time is 15-20
zecondn. Vhen centering, s01d the oilerons near thoiy neubral position.

9. Chceh: the operation of the blocking system. In the "OFf" disploy
pozition on the red background of the coubrol ﬁanel (ehis is‘&chieved by.

tilting the corvooponding cortrol), éeprass bricfly the outopilot-on button

7

on vha control f&nc . In 4his ease, the rudder and elevotor control shovld mov
frealy Lo %hc gtops. This eheck chould te conducted for the rudder and clevoto:
chrunels.

10. Vhen the evtopilot channcls are recdy Yo be switched on, presc end
rel ~ne 4he ewbopilot on button (V. APT); thic should roke the "on" dls-
plny on the green background epprey on thé longitudinal. end transverse si&bin
Ydeation blindkor.

Lpplying force to the controls; make cure that the power section of the

sutopilot in turnzd on.

- ‘ 9 2‘! -
S-E.C-R-B-T
NO FORRIGH DISSEM
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NU WM DY PR E NS DA

s

. - v - 1~ o~y s "t‘
ROID At the rooont the sutonilot is turned on, the © irerafs conbrols (colw
T . . P i 4 ey
comsrol yokes, ond foot pedsls ) may be éleecued in elthe
Girechion Lnrovqh en encle uot exceeding 0.3

- T Vb de s l.!v. r
11L. ¥ith the sutopilot on, press end releese the ltitude correcuo
d i 1 1 \ Yo, .1.‘._:
(VL. ") on Might bwutton;  the Lightirg of the lamp signals thet the

cititede corrector io on.

1oy 4 3 LNt e
soon r.o the descent-climb lever is touched, the eltitude cor
rector 1o ewbor

Rk v}

vicnlly cwitehed off end the ]irht goes off.
1 PN || Wom ovaret ™ _
15, Check th: opercbion of the hendle lsbelad "Swing ("Razvorct") by
pressing on it, this shovuld Aizconnzets the clutbtceh from the course sys tem

- 3 . 2 .
(the foob pedols ond the control whesd schovld nob move ). Then move the

% 1a 1} o
Lim:ddle from rogrel 4o the 1pight erd 1lafh, the control vheel end the
£ ey - A
foot pacalz should move to the richt and left, respecbively. Return the
Landls to noutral end relesse 1.

13. Cuzck the svtopilob with the longitudinal end tronsverse f"ttchcr
ofi.
P cod ot ,} .
Vith tho gutopilot and the corrector off, turn off the longitudinel sulich;
(2-04) thip vill eviteh the subopilot longitudinal chumnel Lo the ready mode, vhich
[ Sad Wiy A
3 T avlavy v e : . Yo
rmey be cheeked by the sppearence of the ready display on the yellow back
groand on the longl tudinal  sbebilization blinker. At the same tine, the

i )10 ia are disconnacted (this ca a
elevator stecring motors broking solerolds are disconnacted (this can dbe

o = 3
choeved by the frce movement of the control-yoke column) and the &ltluuée

¢

corrachor is alco turnsed off (the sltitude corvector lemp will go off).
Dicconnact the tronaverse svulteh, the ¢ srvbopilot latera) channel willl be
coitehiod o the ready mode, walch is chacked by tbe eppoerence of the

ready dloplay on o yellow bachground on the trausverie stobiligtion blinker.

i vors end raddc deerine nobors broking sole-
At the sora bine, the edlerons snd radier sbeering notors T

S "1“ C -R —: -7
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fort
O
ey
o
.

s oehould be Cisconnected (this in chueked Ly the fvee movement of

the control yoke wnd fool pe@aTﬁ)&

a 1 -

14, Check the thie doseont-elimd lever,

Turn the lover to the deccent side, the conbrol-yoke column should
tidt Torverd; turn the Jover tourrd the clivb side end the column should
tilt brel. Set Lhe lever dn nevtecl.

15. Check the cosrotion of the ﬁszk ("Kren") lever. Turning it to

tha right or lefi chould couse the control yoke to turn to the right

[

RO Vhan procecding with

i 13-16 of th2 check, the eutor~iic pilot
will ouid

" ]
iepr
£ vhen thz control ysibx ie on.

16, Cheek {he opurabion of the eutopilolt quick dicconncet buttons.

Y

1mlding the controls revuelly, vress Lhe bubton on the captain's control

yoke, 4ihe rudder and elevators should be ab once dlsconnected from the zuto-

pilot convrol and the off disy’y on the red Lockgrourd should appesr on

the blirters of Loth stebllizoblons. Theo altitude corrector ghould disconnect

ic ebocknd by the extinpdetaent of the eliitude corvector light but-

SO

ton).  Pirononoemzot of the eubtepileot vith the guick d¢isconneet buttons is

ceeconrrniod by the sounding of the houler.
Fo rozonne the cutopilot, dicconuzet end thoen reconnecet the cutoplilot

reoty ewibeh cnd vress the evtopllet on bubtton on the control pancl.
Repoat the sbove-nontlioned choel with the culeX digconnoet botton
deprecscl on the copilat's coutrol yoke.,
7. Cheer gl ponitor unit's operction frea the BSU  monitor bubiton.

forn on tha avtopilot.  Press end bold the BSU  wmonltor bubton. In 2-3

196 ~
S-E-U-R-B-T
NO TORLICGH TassEd
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Gt ~ >H AT Ly . it 2 2 Tyt fﬂi.!"”i .H
reconts, thz Baut oot Lot -Transverne ("pP-hok ) erd "autopilot-Tongitud 172

' N E e ey e e
("AP-proa’) dight regleber dlsplogs t ehould 1iruh on the pilots' instrument
prucls end the horler should shrick internlitently.

The ecutoplilot maut

ey . e Ayl vt & o n v ehounld
Relensze the BIJ ' monitor buttoa, both light and scund signale should

: the opzrabion of the monitor wnit by forcing the stee ring
mabors. With the cutopilot on, groduelly force the control-yoke column
tounrd vou ~d then ey from you until the monitor unlt functions and
the sutopilot longiiuvdinal channel cioncommects. Disconnecetion of the
chevnel is checkod by the frez wovoment of the control =yoke coluen. The
lonzitwdined evtopllot 1ight rocister will Light oun the pillots instrament
y;nels, the hovler will sound internlttently, end the off dlsplay on @
red bockoround vill sppesar on thw conbrol pancl longitudinal stabilizetlon

(2-8%) Py her.  Sviteh the longitudinel selector off and on, this should cause

the Might cnd scund cignnls o go off.

et

Male g piiailer cheek for the {rarsverse channel. In this cace, the

Y

R
eubopilot tvensverie 1ight register should light on the pilots' instrument
AR AL O 3 LAN L 3 R
ariels end the hodler shonld ehvid: Intermittently.
furn the trovsverse suvltch on end off, the light end sound sicnals should

CELLT .

A% f,'»““ e
.

In-¥larht Opornd]

- r PR S v A mnlra oy
1. Before tewling frow the porking ares, vhe capbuin should meke sare

) N o A
that 1l circult breokers of the DIU-EP system are on. To speed up the

~ 19&.{' -
S-E3~-C-~’5 R

T

RO YORSTGE DIissh
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(= S ly el =l

_7\'( VNI ON DIRSEY

! ] OIS e € ~ mtyre 1 e eve L eal
the rectorotion of the verblcal gyros, piess one of the central-gyro-vercica

gtoo tutbons on the FP-1TM inctranents.

g - A Fal
o, The estonilot pay be turscd on etter ebtaining on altitude of &

-

L

i
ot
[}
[}
N
<r

~eye,

005 1obers in elther the climb or Jevel-flight rodes.
Turn oa the avtopilot beaber before toxling for take-off.
Tne eutopilot is turned on with the sutopilot recdy switch and with the
guhconuent deprension of the sutopllcb-on button on the control ronel; this
will corwach the lonzitudinel ernd trancverse entopilot channels. A% the

cree bire the longitndinzl chomnel ie switched on, the £T-2 trim-tab unit

(oY
W
‘.‘.
o
o
=
=
o
e}
(8]

3
.

RIS 1. The euwbopllot wuct not be cengoged  in the following cages

-= 1f the course systen is out of order;

-- 17 at 1 shont b wtopilot is switched on, the aireraft
radiCNlly P in this case swilch the ento-

pllot off

o0t and sviteh it on emain. IT
the foult

; RULoml T(L et not be turnsd on in flight.

2., Faehsnicenl ws
pilot 1s used.

3

v f’!
O
-2
o>
~
[gs]

trim~<tabs is not pornitted when the auto-

3; With the fuunn|10u on, svwitch the E5-8 cource systen fron Lthe

directional gyro to the mzgnetic course modes ov from one eyro

unit L annuh;r wlth the coordination button depressed. Hold
IS}

the bubion deprecscd until coordlpntion 18 completed.

4. WVhen veing the cvtopilot in flight, one of the pilots rust con-

timously conitor its operation.
3. Tho cutorilot ord the trim~tob urit erve used vihen flylng the route
vith stebilizaticn of the orthodrounic cource erd sozeificd baronctric olbi-
tude. The cosprbers of the flight end navigatlon syctem Pat'-kMPA do not

e LT end 1T =h) are
funetion end tho visusl instruments ol this systce (PP-1P1 &nd 1I0:-h) ere
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ured as ordirary fiisié inctrwsoniction.  The ccorned polnbers PP-1D b
the gyro horizong

ro330 boneon systens, refer tc

shacetions Litied "Kura-lpP-2

5. Mo gain or to luse oliitude, the coptain must place the des
clinn dever on the contyol pruel in the corvesponding descernt or clinb

("srasn-Tod"yen') vosivions.

6. To chruge the flight cource, press the swing ("Bazvorot") lever
o the cowtrol 1aned in tha divcction of the swing, the sving will be
in conrdinsticn vith the bank dewonding on the extent of lever wovarent.
' The leoves stop for o bank of 15%; cnd the second,

foir 2RSS0,

7. TFor cutc .itie ctobilizetion on e course line esteblished by the

VOI erd REEN-05 wystems, turn on the BTU0  svwltch cnd depress the course

o

8. For con cutonztic lornding eppsench after the third suing on a

£50° (or 70%) bzoding or on éispabeber's ordevs, press the cource licght

L] > D> N R R R
Pubton on the conbrol yencl. Frao this mouent on the BSU-3P systen proviass

putamtie eveontion of the fourth sving and piune sizbilizovion in reloiion

] i g [CAVNR Pt T
10 4hs eounl eipnel zone of thoe couwrse beacons of the 8P-50, T15; or
1’&\ "'1, S -)};"E’Cf LI

+. ~ Pt S0 Iy b s _n r, ar\l
mving Gutorsdnnd the rceaont of cenbry luto thre glide-path egual-olge

LI
- 197
ST (BT
~r TR oo
FOREZIGHE DIBCT

ADsanid
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VT =0 oA 3 VY e
(Ergwf._ 1L, Vhew the ToeGV-h syoten follo,eionded by the lightting o the centrel
LEsn)
egyro vertdesd  loap on the Light register and Ly intermittoent cound sig-
nalo, Ire vhich of the two vertical gyros Tailecd
by rateblnz the rendings of thwe three horizon indicstors (two fron the

o e

PP-1131

£

_\{l .L(‘

vertlcal gycos end one €

To

procecd s follo

SLrareriation eporating

contivue the flight eftor H°v1ng Tocotes

verticenld gyro hoo folled sw

from the corrcs TGy -

proniing

rom the AGD-1 indicator).

d the feulty vertical gyro

Pe 4
i

clh the autopiletk

right vertieal gyro by plucing the centrel gyro verticsd ("Tsau") switeh
g sas . TP i P — e .
in the pesition lnboled "Coantral Cyro Vertical Right" ("IsGV prov."); and

vertienl gyro has £

the centrol gyro vertical

s

I I . L4 Y 1] . VIO TR e

switeb dn the porition Jeboled Cordrel Cyro Verticsl Le ("PoCv Yev "),
Efter prrforsing these elepns, recenter and enphnge  the avtonilod 17 3%

hzg beon divcunnactzd by the control syotom.

1o the cosrns

""" el Tadlod. In the

charaeld o8 f1ichis ehove

114

fooalltitude etobilizotion:

longed gXids vathie

O~ sen -
Qe AT-GYVe Ve, k3 \'N ) Al x,f '\ .1')\
Preilicht chack of the Autopilot

o ocnpenin or the copllot
. (3 PP A N P SRt PSR v Yoy g Wy v 3y L
on vhe grmosnd, bofors ctarting the encdnsg, in

i

etrbilization mod

n

150 1et

10st cheek thae vorlilung oxder of

BEJ-ZP cyoshen eubo

.
o raintoined Sy

by <the

vesence of any dlscrepancics in the

ters, 128

it antornticelly sulbel

nd below 80-100 neters, %o the pro-

the fn\/(\ nilob

the follows
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1. Unloch the redder aud elovators end move them freom gtop Lo sl.op

ti:0 or thres Linse whils check:ing for rudbbing in the controls.

2. Vske sure that the lengitadined end tronsverze seleetor surltche

Y

3 7 - R - R Ll g e
ere on eud the swing, Gescent-climb, end Lank lavers on the autopilob

control punel cre centerad.

3. Swviteh on the AP-6Ye and AP-GYe-hsater circuit breakers. The
heater should go on regerdless of the amblent elr temporature.

WO Vith the enbicent ailr teng ;r@onre below -20°, the sutoplilot heater
e tuwned on on hocs before take-off.

l;, Connect the operating PTP-1C00Ts converter. Enesrgize the AP-EYe snd
fracdinrhely press the stop button on the captain's PP-1FI instrument, vwhile
vatehing for the restoration of the central gyro vertienl on the gyro-
Loriznon indicotor. Ieep the éutton geprecced for h0-60 seconds. The ubton

ray bz dopronscd Lo or throo tiron.

ROTE he cusopilet gyro unite ond the course systom st be turnsd on

”
4 [
15-20 ninubes before toke-off.
Sviteh the 113-8 course system to the magnetic course (145) wode end watceh
- . . N o - s 1"
{the main end chand-by gyros, end then ploce the pain--stand-by ("osn.=Zap. )
(e-87u colector on thie TU-L ranel in the voin position; and the mole selector, in the
)ﬁfsl)
dircctionul gyro ("GFK') position. Set the lotitude poterticmeter to the
take-off eirport lotitude.
6. Turr on the svtopiloh rerdy ("Pedrobovia £P") suiteh on the o

pilot control punsl end checl the vl
X

entering function by the light-

ing of ihe svtovilob-ready-on ("Gotov. vkl. AP") lowp (uiowat

e
)
@
)

C+
)
)

e
b
3

tive is 3-b 3ccowin). Chock elso the ready etate of the altitulde correcior

f‘t
éat’ i

S-F- C—? E-T
NO ¥CLEIGN DISSuH
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. . ot 5 1
chhivy of the aliitudo-correctov-ready-on ("co LRI

ROTL: When all ehanusls of the autopilod cre centered, the green
' ap will dight. Should the lemp not lighs,
ing the bank ("Kren") lever.

male

for switehing on The braling eolenoids of the
radder end clevetors wotors. The interlockirg is operating properly when
the evtoepilot-rendy-on Light is off ﬂit ray be extinguished by turaing the
control yoke asvey from neutral), vhen the sutopilet will not go on, oxnd
vhen the allerors, elevators, and rudder vwill move frecely with the on bution
T. Mahie sure thot ell cubopllot choonels ere centered by the lighting
or blinking of the autopilov-rendy-oa luup. Turn on the autoplilot with
the on button; this shoald extinguich the reedy Mght; turn on the euto-
pilot-cn dight, erd lock the rudder end elevalors.

)

T o .1 it v e o e N
Apply foice 1o the controls and

wale sure thoat the sutopilot puver univ
is on.
8. Cheelr the operation of the wwing lever as follows:

e) swinz the lever fron nevbtral Tirst to the right end then to tha
left 1o zero, vhe pzdals end the control yoke should not move and the suto-
pilot elutch chould Glesneage from the course systen;

b) swing the lever to the right to the first stop and then to the
gecend, the coutrol yokeshould rove to the right, and the right pedal
progress fowiards;

he lever o the loft to the first and then to bl

)
(9

ceeond

ireebion;

ot}
}-'

stop, the control yoke and the pednlc choold nove in the reverse

10t
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d) oploce the lever in neubrol.

9. Check the opcration of the bank ("Kren") lever, when moving it
to the right or lefi, the control yoke should turn to the right or left,
respeotively.
10. To clieck the ¢parstion of the descent-climb lever proceed as follows:
&) swing the lever to the Gescent side, the column must tilt for-
vard; .
b) eving the lever to the climb side, the colwun should tilt
back;
¢) place the lover in ncutral.
11, Vhea the sltituvde-corrector-rendy-on ("Gotovn. vkL. KV") lamp lights,
prese the altitude corrector button to turn the corrector on. If the lamp

fioe ooty thin will l“igcghp that the corrector is os. The colwmn gshould nob

(2»87b j SN H The moront the descent-elind lever is woved, the aliitude corrector is
L4551 evtosntvically disconnocied; this 1s indlceated by the Yighting of the

eltitude-corrocvor-rendy-on Jumo.
12. Check the operation of the sutopilot quichk disconncet buttons as
follous:

&) hold the couwtrols mar melly and press the avbopilet ouick dig-

connect button on the left control yokey the elevators and rudder should

Jictely be freed from the sutopilot convrol;
b) tura off the sutopilot retdy ovitcelh end aefter ot leagt 5 secouds

tura on the eutopilot egain;

¢) hold the controls ranuslly end press the button on

f’:‘
o
(&)
=
[N
o
juy
<

S-E C J—E—
OFETET T
HO YORBIGK DISEEM
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L GeE-CoRLT

[
WO VORELAY DISSRY

control yoke, the elevetors erd ruddeyr waoald brmedicteldy he frecd from
the sutopilot comtiol.
13, Worn off the ewtopilot reedy gwiteh ard muke sure that the euto-

pilot is not on dux o an actuzl toke-off.

InoPlicht Use of the

The sutopilot may be sultched on during & straight-line horizontal £light

end on & strajgnt clinb or depcent at 1,000-reter minlrmun albitude.

L. ke sure thatb:
2) the longitudinnsl end tranverse stobilizction switches are ong
b) the swing, desceni-cliimb, and howk levers arc in nsubral;
’ c) tho signnl lomps covers ere open;
2. Trin the slrceoft Tor the entoblished climb {or for any other type

of straight line flight) and turn on the sutopilot reedy euitch; in 3-b4 sccowd:

the extopilot-ready-on demp showld light. IL the lomp douzs not light, Lipghis

the bonk lever on the punel. I the lamp still does not light,
the bunk clhiunnzl should be centered by ocwall deflection of the eilerons
end siznttoncous trimainz (ecnber the bank lover) giving the airplone a 1.2°0
bank. The Loll of thz bank-srd-tuen indlicuebor must be in the center.

3. With the svbepilot-rendy-on lomp lit or dplinking on the control po
prese vhe antopilot-on Tatbton, the ready light will go out and the aircraf

vill convinue the wede of flight in progress et the moment when the autory

vias svliched on.

- 2(‘)1:,’ -
5-E-C-R-E-T

NO FORDIGE DISSEM
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h. Apply forcz to tho controls to mike sure that the eutopilot pover

(2-87c is on.
Yo5LY

WARSTEG: 1. The cuvtopilot must not be engarsed if:
&) the sutopllot-recdy-on lowp 1s pot litg
b) the course eystenm is oub of order; or

¢) ths £flight hos nob boen stobilized (acceleration, deccleration

2. '"The ¢ltituvde corrector rmet nol be turned on:

’

a) wvhen climbing or dsscending; or
b) if the gliitude-corrector-recdy-on lamp is not 1lit.
5. If as soon ne the eutopilat is turned on the airplanc begins &
reorp ehrrze in the glven flight wode, press the cvbopilot gquick discounect
button on the control yoke to discouscet the pilot. Then turn off the auto-
pilot rendy suitch, check the levers ord the swvitches on the eutopilot con-
trol yousl for correct positioning, end gtebilize the eireraflt; then tura
on thce eubopilot cpain.  IL the fouldt ropeats, the autopilot must nov be
switehzd on esnin.
6. Wiom the cutopilot 1s on, do not deflect the trim tabs end

do not eccslorate or Cacolerate.

T. Yz evtopilot should be disconncceted in the gone flight mode 3T ves

ectivated (elind, level Litght, dc eent), othervise the aircreft will be jolicd

1=

becruse lozds censed by the unbalnnced craft will appeoy on the elevators and
thz rudder.
8. With the trtopiloh on, guiteh tho ¥8-8 course syotem fron the

divceticn il gyre o the magnelic coorss rodos or fron oene gyro te endther

T0l4 tha bubton down uwntil natching is

KO ¥(I TL(‘
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9. Th the altitude~covrentor-recly-cn Might on during a strald
Yire level £licht, press the aliitude corrector Dutton; the Json shonld go

pIict will cutersticslly rodntein the &liidude &b vhich the

are wbopilot operation In level flight, the sircralt
.'»5.1?2:?-:1. 71 G the ewtopllot off.

elveraltc con be controlled tirouch the

eutopilot with Lo ewing and doacont-clinb lavers on the control pencl.

1. loving the swing lever Lo the Bt will cause the craft

1o culizre o lefv or right coordiraited sving. Tu will conti ag loazr os
the dlever ds kept doflocted. The ailverefi's bonk engle in the sving
s
in detevtined by the extont of laver wovenonh from novbral. The meximom
Yenl ercle vhon the lever 40 poved to the Tirst detert is 159 and 20-25°
vhen noved Lo the cecond detent.
s £ N e g o R | e I ) . v -
{i;;{{:“ JHEI “orns end courde corrceeticns may be wode vhile elisdhing or descond-
13 (AW 2., - (N R Kal .
1051.) ing. o bring the aiveralt oub of o turt 0, pat the owing lever in

newtral.
2. lovinzg the descont-clid lover Lovoard or exay fromyou will ecuse the
plose's nose to piteh up or doim, reepecbively. If thz eltitude corvoctor
ven ony 3t will bo euteraticoliy discomnscted the monsnt the dencent-colind

~rendy-0n lomp will Light.

the Cescent-clipd lever

zht irto nontral. After Jovel £licht dp glabilired, prassiug
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ROW 11, v:*% th Loy cn, the elivdh or deseent continucn for vare
then @ OJJ OO mrters, the avtopilot sbheuld be switehad off; it
ahﬂ~1” bz LULﬁC“@ buekx on only efter crreful trimaing of the
elovotors and rudder.

lover to the right or lelt et the s

or forvecd, will ¢auce the alrerait to noke o

right-r2nd cocendive (Qosesudin:) ov left-hand escending (Cescerding) sp
RO While raling o swing, c¢lirv, or descent, the pilot msy romove his
hord fron the corresponding lever. The nrancuver will contime

until the correpponding lever & returned to novtral.

k. The avtopilot is norua 111y disconnected with the sutopilot ready
suitch on the control pencl. Before wmaking o landiag epproach, be cure that

)

the wouvopilet is off.

<

In cpzeial caccs, the avtorilol ray be turued offf by ypressing ony one

of the quick dicconncet bottons on the pllote' control yoke ond then by
2. 42 N EN o ]
Gloconuoeting the sutopllot roody suitch.

RO The eucopllot oy elzo be ddoeormceted vith the AP-6Y ¢ pover supply
cireudt brecher and with tha cutopilot sviteh. After Jouding, the
elevetors end ruddor woters heaters should e turasd off.

VANATUC s Whan the subopilot is used in
ihor ito op
VAN Bho
whe 1

ih, ecne of the pilots rust alynys

nds en the control yoke and
oo rc adin‘a. 17 self-oscilletions
vova Gl ai]nrun" occur during an outopilot con-
i ¢

..

dia icly discomnccet the cutopilot.

1% of the Rovte
35, Qr_the novue

o cxecute avteratle {ight on e sreciiied course line, vrocced as follovs:
- et the 1¥0-8 courne syitonm for oporailon in the dilvectlons) gyro mede;
-~ peh bho velue of the swoedficd covrea engle of the cectbion on the chart

-- et O 7 0 Ima on the Yoteral deflection indlcator;

5N
203 -
u .u“(‘ D E"T

RO FORUTIOE Dis
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ALY

Ne "L;H'Ii DTESICM

ee gct 7= 0 Jo (on the T polrior) end & = O kn (on the "s" pointer)
¢ e coordintte reglster;

- enber the d=parture point (or the contempleted sterving polint for
regiotering tha alrcrale ground coordirstes) vith the estirated Llignv
course (towing the arift engle into necount ) ;

R s oyl el P
e guiteh on the elveraft present ground coordinzies regisver;
(T R - P a B ias L

=
[s]
[;.:’.
P
&

Lo transfer to oatoratic flisht on a specified cource line
' SR A IES SN
the TAS-IAG ard AP-GYc systens, turn the eutosatic control setvating ("viL.
cnu") brndle @ll the vey clochirise on the Jateoral deflection indicator.

WL

The grecon signald. lewp choold light indicating engageuent of the FAS-1A6

o

Kl

cysten vith the ET-GYe subopllob.

Vonitor the preceut Z, 8, Wy cnd Qeilt engle recdings vhile flying on
the specified course 1ipe &s well as the ecouracy of the orthodromic cource
indtlcotions generoted froa the ¥5-8 end dloplayed on the navigetor's,

WeP-NE, end DEP-l dnstruncnbe .

The ovadue 7 (D!‘U end pointer V) mush be cqunl to O kmy pointer S must show

fot

200 olonzter

SRR
EAGAIA

the Gictones treveled Ly the otreratpafiter the course alr-n

(’~%’ﬁ NES . The courde rpced end drift angle indicator shounld give cuorrent
W50

route, procecd as follows:

3

. S 1Tt raede s
o follow the procent rorte secbion in the cutonstie pllot mode;
ee the rom-nt the airveraft entows the celeulated velue of the linesr angle
~ - NP -3 n Lthe afar-
of tuin, ret the specifled course enzle of the next route section on tha refe
erce inpat elomort srd thon the ealevlated Z value on the lateral defleciicn
- 203

$-£E-C-R-0-T
KO FOREIGH L RSteIb!
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KO Fouo o

indicator;

-~ set the caculited reading -8 (for p~ "o &) end 4

~~

pointer V) on the coordinates register.

¢raft is at the turning point, get manually Z = 10 v o
deflection indicator and the V pointer rceding {o 000 3
dinates register.

EXAMPLE: Given the calculated data Z =-10 km and -8 = -10 Iu:. Ve

[CER SN ST

-- after entering the new course lino (ot coctich), o
the lateral deflection indicator and the realing oi

coordinates register should both be equal to wowo,

Automatic Conversion to New Flighi .. i» Prr»alleling the Assipgned Roul:

Auntomatlic departure ta a new course path, paralleliir_ the specified

gection of the route, is possible within a +25-kilometer lateral dovi-ilion

.

’
range.
Departure to & new course path is o 007

-- set the required displacement for the new course putiy o i 2.l 0

deflection indicator;

~- the aircraft will start an sutomabtic tovae o Lo o v oo o,

after the value 2 diminishes t zeroc on th- 1-1.. .1

CodDendidon Ty Rionies )
plane will come out of the turn and fly “ho rov coarac

After transfer to the new course, {i: 2o diy o of

T N

to the lateral deviation of the nav coov I+

Correction of On-Route Alrcreft G
to0 the Assigned Course upon Disco

If the crew has ascertained the ;oo © 1 L0070 ol o

,.
N

yILI

S-B-C-R-10
NO FORETGH T *
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=4

. 2ET T Ty o0 A avient valuce of
Lo ch bhe roaday nereein 0F the RGSH beacon, coC-), the current va.uc
hroud 2

(2-57p g end Z rust bs refincd.
W)

FRLI

g [APRE N o e + s TV )
To ¢o this, menuolly bring the recdings of pointers S ard V to correspound

vith tha siverafi's aschuenl ground coordinates

| Pha civeratt'e sctusl groand coordinites are determined in the Cortesinn
evaten of coordinstes vhere tho § exic reprecen ts the specified covurse line
(SRR L byl PP

the precent rovte scctlon.

- o o v
If it io recessary to Tly & nevw coursc path (on discovery of latera

savistion), set the actusl velue of 7 on the lateral deflectvion irndicator

end the sircraft vill sutometically crber the sypecificd route.

TN) cch or_ S*

The Dob'-lUFA sycten is uged both independently end with the BSU-8P

S
E"' GEll.

‘ollous:

ee ol sure thet the course ("Put'") arnd the left end right cenbral gyro
versienls (M"oagV - lev' "IsGV prav') cirvcuit breshers eve connccled;

- turn on the course (“Puo‘") systen pouer supply suitceh;

- 3f the systom iz con u'(tvi on the ground, press one of the PP-1Fid
spotromont buttons before teke-off, and with the gyro horizon indicator

3

1, r - \
e fuve thot the contrad gyro vortical lert (on the capt ain'es instroment)

e cowd te strument ) are reseb.
ord the conbral eyro vertical right (en the coplilot's insbrument) erve resct

. . \
Tha Pat' ~liFa systen will work in conjuinc vion with systews Xurs-MP-2 end

Y

1707 it oo carma el 1 he
he orcroking mode of the Put!-MiPh eysten corresronds to th
e 0T

3 i ‘he radio systens se-
onarating ne Jen ol thene Sya Loemd ana 10 o (RPN sned by the radic BysL k]
JEOF R TICMA LS, 032

s ceye A eme  TONN i int
lector, vhich hos tha follouing Five positilous:  RIBI, RSDE .1 /J 1, joint

oA /"‘
- Fud

S"’J C"L‘[ t‘l“‘T
NO FOIGICE DISSEH
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SeB R AT W

FO YOSRIOY DI sREN

% Nt U - . <
The REBI posivicn connaohs th

W

PP-18 and WHP-L instrumente of both

pilots to the RIBI-2S sysiom; the RE J/=~w)0 wosition connects thz PP-1FM

Tle
[
e
et

;

romerts of both pilots and the coplalin's WPl Lo the RIBN-24 systen

e

and the copilol's 1iP-k to the right h2ldf of the Kurs-lP-2 systom; pomition
comrecha the PP-178 and IKP-h instruments of both pilots to the right half
oFf the Ruri-17FP-2 systen; the joint poszition conncets the PP-1¥M instruments
of voth pilots end the coptelin's 1P -b to the Tirst half of the Kurs-lP-2
rvetom, and the copilet's IHP-L to the sccond half; end position 2 comncels
the PP-11i end BEP-L instruments of both pilots to the second helf of the
Kurs-MP-2 systen.

ce vilth the Pou'-LMPA system can bz accemplished with
-- using the pesiticn sbrips of instrumets NEP- - end

-~ using the dircetor pointers of the PP-113 ia wients.  To use the
director polrders, the B8TU selector svitch on the PU-16 conbrol panel of tle
AP~6Y@H~Z?.sy5t aomust be placed in the ready position.

A dilccrepancy greacter than 6 mm 42 (beezvze of faults in the system
gcte) in 1he deflocted director pointers of the roll and pitch controls is
sign2led by the lighting of the "Course luteral” ("Put' bokovoy") and
"Courne longitvaiozl™ (Mrot' prodol'n. ') lermpr on the pilots' light registers.

The lichd sicnols indicate that there is @ discrepancy in the poiuters,

but dorn 1ot show which half of the system gives the vrong comnand.

-

The foulty holf of the systeom rust be identificd through the enclyels

5-F-C-BE-E-T
RO FORBEICH DISSEM
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RO VONT N ZY'R N

of the reedingsof several instruments shovine the aireraft's position
relative to the spscificd ecourse line.

After locating the foully set, thz plupe must be flowm by the pilot
vhose bolf of the Pub'-IiPA aystom is in gocd vorking order.

Wneu uvsing the RCRI wode, the right helf of the Put'-lnTa system ca

~apat 3 - ke o= 1 13 -
operate with tha copilet's HZP-L systenm or with the navigator's KiP-12

instrument. The KEP-KPP selector switch .5 used to connect these instru-
mente $o the right half of the Put'-4 Mpa system. The evltched-on position
of the novigetor's KPP-M2 dnstravent ig signaled by the lighting of the

KPP-on signal lanp located next to the KPP-12 instmumernt.

Semlentoratic flight methods using the Pat'-lipa system are dcseribed in

4

. a e ) Kl 5
1tled "RSBI-25 Yanding end Appococh- ~Huvigation Systzn" and

_1, 1

the sectionn

’
L I's ] -vv .
Kura-MF2 Ravigation end Landing Systom."
L7
-0 SRy o .
(-6 W, T3 PUT' 1P VLICHT FAVIGATION
&5y

J._Yonctioral Dacirrotion

The Pat'-hkuP flicht navipation tysten permits landing epprozch in the
dircctor ncde (i.e., the pilot flics the cirervaft Ly the commsnd polnters)
vsing the course and glide~path redio bescons of the SP-50 and IIS systens.

It elso indicates the besic data on the eiverafi's position on the route ang

during lendlng epprooch.

The Put'-IMP synten consists of tuwo identical sebs one of which is

for {the eoplnin and the other for the copilob.

- Ag;‘?" -
S5-D-C-R-E-T]
RO TUIGNTGH ISR
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VTN ISRl

¥O

(=,

wch pet consists of the folloving coaponenis:

1. V-LsS canpeter

o, PP-1Ei corles 2 flight instrument

3. BEP-L series 3 nmavigstion course instrument

b, U-207 woplifier

5. DBR-37 block relay

6. Si-291 juntion box :

The Tuk'-N10 system elso Ineludes the BK-5 and Bi-6 series 1 conbination
unite, vhich arc common to the tuc halves of the syston.

Red sign2l Might registers, vhich are encrpized vhen there is o Tault in

. Biiots! e T
the Put'~IMP cysiom, ere instellcd on the pilots' instrument ponels.

. 3t - 3 LIS 73 ol o 2y 4
The corsna-pointers (Mhorondnyye ctreldki™), on-off (Mvkl.-vykl. ) toggln
i 15 Inctolled on the top clectrd ¢l in the pilots cockpit.
’ eviteh is fpstalled on the Top clectric pane e pi kY
The Tollowing are ihe systen's dnta wnits:

1. Kurs- ~LT- -1 e

wirneas course rodio receiver.

ment glide-path radio recclver

4

2. ars-MP-L equd

-

3. ToGV-lk vertiesl gyros:
the left (hP~6Ye) for the captaln, and

the right for the copilob.

<

k., ¥5-8 covipe systen

thn s Jn

data unlts and the

- 24
$-¥-C-R-D-T

- ~ oo
O I LG u 1)1 [olw] grt
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corne woce and glidsopath cipntls fron the Kurs-l P~ equipment eve fed o
3 wened e Y S AR vy oz A1 N
(2-82 vo sycteni's eomputer, vwhich goenorolos flight cormends, which ere displayed
LOBLY
105

EN

Lo the pilots in the form of deflections of the coamand pointers on the
PP-17 dnstrowants

" The daflaction of the comumand

pointers indicates the need for generat-
ing & rrnk (coordinated turn vithout slippinz) and pitch of a speeified
ragnitude, vhich will meke 10 possib}e to smoothly bring the aircraft to
the sprcificd course line indicated by the course and glide-path beacons.
Tor the atrcraft to po iuto the reguired bank or pitch, the command pointers
et be placed in the middle of the center ring. IL the band or pitch ic
crocntor thon required, the comrend pointer will pose tbrough this ving,
indiceting the need to reduce the bank or pitch.

The syetom avborstically conputes drift pernltting the sircraft to fly

p v

on the orecified course lins with o selected lesd sngle. TFlying tpe eivcraflt
vith the corniend pointers locatod in the sang instrurent as the gyro horizon
fress ihe pilot Fros the need to distridute hio attention snong geveral
ambe in order o enalyze them and to compute & solution to fly the
cirerstt. This is tbe feature vhich distinguishes the landing approach
Wbl 4ha Pab'-LUP systen from the epproach using the P3P-LO (¥PP-22) instru-

ment .

cred, hovever, that the ccasand pointers do not show

thﬂ -Lcr“ﬁ ‘s pozition relatlve Lo the course zone ond glide path; but only

3 g ey e e ce
give ths comrand to rove the bonk or pitch of the reguired magnioude.

Lo o Tlv b > +h {let pwot keep
Wnon acing thie conand pOLILeYs O 1y the sirplone, the pilet must keer

LY

Y A 'y C"
the pointers incside the center ring. This ¢alls for moving tha controls through

!
S}

lij -
VKT -T
RO IQ“u TGN DISSEM
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WO YN LT TSy

cunll ar

Tver vith lurge deflections of the conbrol pointers, lerge movemants of
the controle sbould not be ettornted to svoid "buffeting” the aivcraft. As
goon #s devietions occur, quickly btring the pointer buck to the center with
e controls. As the pointer moves tounid the center, 3ts movement should
slow dovin. When flying the gircraft with the comrand polnters, eystematica

monitor the plane's position wvith

o+

e gyro horizon, and Periodically with
the readings of olher inctrumente (NKP~M and VAR-30),

¥hzan the co.vand poinier: us She g A
¢ CUATRRQ polnvers gre used, the aireraft is stabilized on the

couare and glide-p gnal-gion linse; 4
e glice-poth equal-signal lince; therefore tho accuracy with vwhich

1,1
(7806 Tl vil] o1 N o ETe - .
vor the cpecificd course lino depands on the precision of

],C“\'—i;']':r —;1_:3 CO.']?“:’\ OV - b3 Y
ying the course zove or glide vath of i edio beacor p {
5 ! © glide path of the r&dio bemcons. This resns that,
Lor cuamnle, if the cours
e RSN R RS Ll ne SAL0 o [EN YIPI i
s arte zonz 1o 1oid  dncorrectly, the alreraft vwill then fly
. Yy 2% Yt PN o2 - £ (8l
Lo The right or +o the loft of the rursoy exis (dcp\aglng on
Doro the comae o N ¥
vire the zove is deflected), cven Lhoush the poinbors (or strips) of the

coorss line on t@c ENP-L will we in the rall positicn.

0

In care the glide poth's egutrlesignal lins-slope angle is diffevent from
the or o A 4-d O R ey 4y
The engle oot by the given alrport, the eircreft will Proceed over the
4G

uver ena amer rarker boacons et ellitudes aifie ring from those ecteblishac

,-J

S S S S - o s y e
et e glven airport, elthough the pointers (strips) on the PP-1B and NEP-b
Vvill be in the mll pozitions.

Tn soie casen, there in iuterference in the cource end glide~path radlo

beteon signals cavcing repid doflection of the rolnters (ctripz) on the PR-173¢

o .
(9..{ “ erl 1AM drstrorcnre Theroed
R N e ] LoUTGnsues ., LUCTQIGL ¢

T-é'),,)

tions of the coaomand

posnucoes oceur, 60 not try o follow thom.  In this cese, attribute the

/
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‘

-

23 WOP-h pointers to the presence of

conduct ¢F tha wone posiil

r

interferenca; end citer it congen {vien the positlon strips stop moving)

cortiiue to fly with the commond pointers.

L) ‘2'3 (‘\vr-" o Prro r Varn

e s T T T WO WS Ve

glrnalivg in the Yot '-MHP eystem is bzsed on the comparicon

of the cor-and pointers positions in the left and right halves of the system.
If for ony reason the tvo halves of the systen give the pllots dlffercnd

bz or piteh counnds (f.e., the cowend pointers are separated by move than

s

Wi oyegiotera ("Course lateral,"”

[
o
ry
-3
~
-
~
3
[§
o]
~;§
o~
e’
s
w3
o
(1
*"‘\
.J
3
w
bada
o]
=
gl
S
ot
(g
s

Ty o reking the lending epproachyone of the light registers light for
rore thun 3 ceconds, stop using thes counmnd pointers to fly the eircerafi and

glort uwsivg the IHP-h drctroncuts £3rst raking suve of thelr good working

order, or cise use the ground-coutrol approsch.

The ovetenn 3o turned on efter the engines are started and remains tursoed

during the cuwtire flight.

To crorgins The eystem procced s follous:

1. &oeiteh on the course-pover ("Put'-Plteniye"), contral-gyro-vertical
ronitor (Mot TeGVY), ernd AD-CYe torcle switches on the 1eft clvcuit-bresker
penel; ord conroch the courne, cunbtrol-gyro-vortical, and AP-6Ye togglus on the
pilots! top clectrical ponel.

2. 1y or the Kora-1P-1 equirmont.

L83
& -
T#
S -E -C~R.E =T~
KO FODATGH DISSTM
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YA

NO FORPICGH DLSSHN

! ¢ ] 3 ey L — N :_-»

3) Precs the verticnd gyro gtop buttons on the PP-1TH fnstruarovs end

pske sure thobt bthe gyro horizon readinge are corract.
e SV PO R s\rev w3

) Use the centrol yoliz %o align the Little wirplone warks with

* o ., YTy et ey pepy e
gyro horiznca lines on Loth PrR-1Ei instruanencs.

5) ¥sisblish the tilic-off course on both THP-h instruments.

. "l 1 . k) 2 P \ v ye e I
On %he rovbe, the YP-1FM dnstruscnte are used to fly the elrcraft.

SRR AV A

repeats the navigsltor's

[
-
0
)
[
o

O the WEP-h inctruwents; the noving cours

71 TN ] Y b Ty £
indicotor verdines; the ATH-THP-b pointer io the moster redio compnss

- . -~ PR P T er [P B I AR o Y Attt A sl
$ndiertor; ond the vertleal wnd horizontal etrips are the position slriys

- N B Y C \ S S | o~ - oo g erog
(2-884 of the SP-50, 8vod, ILS, and VOR systems redlo beacon wOones .

A
RG5L)

¥ . . - 2t
The risht Lolf of the DPut-hIP nyosten con oporase with the copilot's

4 L -’
PIPeb Snstrooct. or the pavipetor ' WEPAR snsbromont . The EPP-TKP sulich
3 L R lacoe et Tin e
on the copilot's instrunsut pancl o used to ewitceh these instrwsznus.

. o
(A S

{ e y ot en 1 S oo oy heed “he cecbi
Landing cypronch using the Tut P system is described in the sechtion

e

H < : [ o8 | & arerd e L
$itloa "Tondiug fpproach With the SP-50 and Put'-LMP systens.

S5 - -R-E-T~
T

KO POREIGH
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5.  RATSR

The rednr cauvimaent includes the Torlowing:
-= ROZ-1 terroin-scanving redar
om 806N sireraft transpondoer, aod

-- YVID-30-15 eltiucier.

The ROZ-L Serrsin-Seznning . Radlar

ey 9 A T P T £ Th B ST AN R 2

. e o e vy
1. The RO7-1 rador do intended for terrein scaonning, detection of storm
fronts, end nersvrencnt of the grouand speed and drift angle under any

cliratic conditions.

i Check of ROZ-) Radsr by Hayisnbor

- ot ldrht '\_: g
o, Tz nevigeior should wolke the RO%-L vedur preflight check os

! or 3, gt ioht should light on the
- tuon on the povsr sviitch; & green sigrod light should lig

conbrol panel;

use tho scrcen brightnenss ("Yerhost' ekrona') end morker brighvness
- G [3BEN. AN i
n o —ad e g e 2 o
("verdvont ! metok “} knobs to reoulete the sveep line end the brigatnzos O
AR NG EERY) LGRVATFEY At
the ronze LAYKers on the sCoOpn;

-= chocl. 21l the antenna rotetion wodes with the entenna- inclinstion

g [ .- T e PR e 1 ey 3 . id"-"I‘i"."f':éG
("aklon erdgoenny”), anbenna-rotetion ("Vrashcheniye entenny"), and lefi-rig
"
p s aral-rate (Mskoroot' ruchnaya )
("vievo-yprero”) seloctor suitehzs and the mam al-rate ("Sk

hei? 3le;

=)
-1
vo ok  for the proscence of poise on the Scope USING the recelver goin
-~ chicek  Tor A O

: 1 N :1 TS LA
a4 : Haryatd X - - R A s VVGe e ye ]
} k J]‘J €1l Ll o (‘0‘"';}""«'.{_ !);‘?.!‘,‘_'Q.!- anc I:J;L T NneALCe ( JC ) W gepar (’l’bl‘l 1 ( Yadl wye
Sy LAk b9 I8 MHEISEYE &)

— 21;: —
S-E-C-R-B -'1‘-
KO FORSIGH DISHEM
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O PONTIoN DYSHES

coptrcels on the scopz;

-~ plzce the @ovs

suiteh in the nagnetron current position,
end turn on the tronsiittery the groen slgnel lamp chould come on and
the moznetron curwent resding should be withln the linits of the proper sector.
(The travenitier should be cvitched on ab lcast 3-5 nmlnutes after the pove
has been turnod on.);

-- obtain mozivom image intesiﬂy on the sereen by tuvrning the tuniag
("rectroyln™) knob, end then oviteh  the APM-TPh tozzle piwiteh to the
APW pooition; check  for the presence of images on the screen ab all ranges;

-— turn  on, if necessevy, thoe saimuth werker (Mezimatel'nayoe wetk ")

reloctor sywitch on the scope.

3. The follouing are ronitorsd vhile the rader is in operation:

4
on the scope;
-~ the stabllity of the mopngbron current meter rending
~= crypte d cwrrent stokility on the moter vith the APh connccted.
(2-90) In Flichi Use of ROZ-L Rador by Lhe Nevi

L. The LOZ-Y rodar makes

erfore the following tasks in

-- yecognition of lendmarks in tho absence of ground vigibility;

e iCentification of shorm activity contors end shouler aren

o
e

- Qetersinstion of the gireraft's ground position by taking besrings of
the Jondnarks scon on the scope;

- Acbersinehion of the grovnd spred end the arifv angle of the plane; and

- e .
-~ pudidonce to the maneuvaor &ns londing-opproach starting ; point

S

- T -

§-%-C-R-E~T~
NO FOREIGH TEEsiMd
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GLELOLR.Y »l"i

[l

RO FOREYGE DISamy

S TR Yy + - -3 de1e PR TN
2o ATBey lelo-oll, tura on Uhe pover exd the transmitiher switches,
e e -~ Y (A . - -
he green signal 1oap shoald Jishit:

P A v (K]
-= esteblish e barcely visitle sveep trace with the serecn brichitness
rlost) - proye 1 " .
“vartost! ekrens knob;
-- ocvivete the azimathal rotetion of the sntenna with the rotat ion

(' 'vicshehaniyve') solecton eviteh;

ronsmitter is on)

obtain muximm Fusge inteusity of the gcrecn by turaning the

tunirg knobs, end then place the ATH-DPDL solector cuitch in the APL positilon;

== select the entensa Inclinction angle vith the entenna inclinstion
("mshlon eatonny™) kuob, end chore the reguired range with the ravnge (esshtadh')
geloctor awlteh;

-

-- give the recediver sufficiont gain vith the receiver gain ("usileniye
~Nyr seemd e 2y 3 ne ANt T g ’
priyemaika™) knob end panionlote the noice end ceparabtion conbrols {or the

best CTerrain drnogs conbrost on the LoD

o

spteble Jovel of rerge marker brightness with the
ptrker brisiiiness control, end, i€ necesancy, tura on the azimuth voarker

lfu . ’ .
("Azintal'raye metla) selector svitch;

~= 31T it is dosiredle {40 monitor a landmork beyond the rader's ranco
scelon, covivele the reguired deluy. When uslng the sveep delay, be sure

to caleulate slant renge corvectly. The calevlation ehould be mede Trom
The first 50-km yange varicer, whose range vith o 30~k éelay is equanl to
50 kumj end wilh o 160-kn delay, 200 g

‘2

== the novigetor seloets the anteonnn inelinstion anzle from tha flicht

oA

gt

S-E-C-R-B-0-
KO FORPTCH DIGSEM
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: i iR mren pibeh angle; in leve .antenne incelina-
eltitude and the sireralt's mran piltceh angle; in level fllght,

r storm setivity centers, anvenna ireclination shouvld

.

gt ] e ',"'
be set 0-3¢ vpward. These are ohnarveble on the radsy scope at digvances O
160-200 Via, ard spnsor og light spots with trailing ends in the dircction of
the svecp radius.
5 ¢ Y COR0 .
The trails era the characherietic recoguition signs of the danger arcad

6. The rod=r is rellsdble in coperation and shaple to usc. DBeconoe 1t is

ny

!
11V
el

f
i
H

P~
e

\‘_"‘n.
el
4

1 boAeld Tlight of eay r Curation.
an  ipdspzpdent syston, 1t woy be uscd on flight of eay range Or ure

h

§o)

{ Lol cusurenerh =g not e n the distonce
The accaracy of the pavisstional messurcencntbe does not depend on th

glrcady froveled.
na%
\Ul T3 In £14 the ROZ-1 pomving valve «hoald be closed®. 1
* b‘l < - - _: - .ﬂ

Should trancmitter high- v01+' ze switch off Puto“iij: Y
vhiéh ocoir 3T it nool i brolgn aeeidentolly, the pump-
iflyé“W"' rmst b or;n:d; and L the trantrmitier ofF nﬁd
h“n boell on oooin usin the svx‘ca on the roedsr contro
panzl.

TTh - e “t ra ')‘:k‘
cndey and &Egnquyliowlq_ylectLical Altiveter

i avigation pw 3 ; che entire f£light.
pavigetor cen use 1t 4o solve navication problens during the entire fligh

3 et pedar ds to provide en achive operational
The purpose of the ao-64 aircreft redar is to provide an v Tera

£ ont 2A8 00 stie information transmission
pode For the sair trafilc convro ol rodsres and sutometic

- il a1 ttata
( concorning the clverast's number end elbitude.
| U lar surveldlds 1 aivceroft landing
2. The SC5-0W vo with the redsr survelllance enc aircraft z
[ Samai o oL a7 AT W R S B VIR TR T AL e e D TR T T T R oF
¥ Phe volve ie removed with the  Inlat niphln of the cabin evtomabic preo
Sl U H < 1 e
‘sure regalaior valve, which producan o Are £ 0.57.

© Tnatelled on OL-Oh gircrefi end oa ceries conmencing with 02-C2.

- ey LISSEM
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- )
L‘ SR
\ PAR e

O l?.l'

"\O

stotions couivr=d with "iwber-n”

contynent (eouivnent capable of receiving
o dnfomantion from the S0M-64 transponie ) or thelr rodifica~

in econjunctbion with the active (secondary) SSR

Cor corponenhe include the UVID-30-15 barcrotric
altivetor with vhdch i0 3s eleoctrically coupled

3. The parpose of the UVID-30-15 is to give the pllot visual rocdings
of thz Voransbrie flicht eltitude end 4o feed inforwation to the SOM4-€Eh
coder vwith which it 1s electricelly connccted.

L, Special c2libroted plates Inoballed on the aireraft act as statle
precoure sensora.  The error of tronsmitting the eliitvde values from the

Tomstrie asba undt to the SGI-64 i

UaID poten

indicator doss not exceed

- UVID-30-15

Turn on the S0:-64 and UVID circuit breokers on ithe mavigator's

electricsl ponel.

1
l

5

Switch. o

1 the UVID selecbor switch on the pilots' top electrlcal panel.
Plece the 8C-6h pover supply cultch on the S014-54% control panel in the
top position; thie will cavse:

(2-92) g) the test lomp on the SQI=-6GM coutrol panel to light end then go

b) the UVID sltincter indicator scale to opsrate and to come to rest

Use the Rcknob 0 oty i the UVID alviimcter indicator; the pressure value

correnrording to thy take-off sirport; the indicator should then shov &

SRR PN I - N
RO YORTIGH ITS5EM
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C-RE T
FORGTGY IS

zero zliitudz recding vithin o +#0-nober tolerance.
Should the rezding be oulb of toleronce, regulate the R, charnel with the

yressuve dnvah knob.

VARNTIEG he light slonal on the UVID front ponel should not light.
sigrald indicobes the absence of the 115-volt, LOO-cycle,
AC supply at the altincter.

perabing mode selachor on the S0H-O4 control panel in the

UVD or Y20 positions, depending o the territoriel state dependency of The

VIARHIRG If the flight is ov USSR territory, plsce the sclector in the
& Y
UVD position. In &l other cuses, position 1t at Tob.

Ploce the fregueney (Tvolua) knob in the pozition indicated by the

cchodule in effect et the Lase point; snld get the K04 on the coler contral

LA

Set the ravber selector suitch to the eircrali's nurber and the channal
celechor to the channel in effect ot the given tirmz, and ploce the Mh switch
in the bobton pocition.

Use the cutonatic tentor o cheel the GOM-6L by pressing and releasi

the test Light butlon on the coubrol ponel. The lamp should light end

after sora time go ovt, this irdicaten thot the 504-6h 48 in good working
orioy.

In-Tlight Use of SCM-64 epd UVID-30-15

1. Ezfore toke-off, the $0E-6l and the UVID-30-15 must be Tully turned

on, £nd the orzrationzl controls on the control panel must be pos itionad

] t (] 3L 7 My, o1 ES
in cecosdunes vith the ipstructicns given in the subsection titled "Preflipghh

RO PCAEIGH ﬁISQUM
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Lo K VA 1. - . 1.
Chiceln of the 204-6% ard the

2. On entry into ithe secordury ground radsr aren, the operation of

the 804-6% is wonitorcd by the Mghbing or

oi the test 1lght

butvon on the control penel.

3. If it is noeessary 10 rike sure of the normal operation of the
SOM-G% uring the fight, moke the check in eccordance with the proccdure
deseribed in the ccocetion titled “"Pre {‘ ot Chock.”

(2-93) L, ¥hen flying over the USSR border, chanze the S04-6% oparating mode

vith thoe UVD-F25 selactor switen on the control ypanol.

5. Vhen  lunding with  the «id of the ground control approzch cystem,
establich the G.A.C. 1rode on the conbtrol pancl.

When cperabing with the pecond Jnry UVD or POS redexr cystems, use2 the

eltimster to fly the plsoa.

01D_TIDTCATOR

end overloead unlt

i in=-7light deternination, ¢t ey glven nonont, of the verticsl over-
load (,J,,) end the procent angle (o) end the eriticel angle (ver) of ettack;

it elso varss the pilots of the approcch to the critical angle-of-attock

ol overlend node.

2. Thoe UAP-2 indicotor, installed on ths captsin's instrument pa.uel,'
is used to monitor the precent and critical engles of avitrck. The lzit sce-
tion of the scnle on the inddcator iz used for reading the prenent sngle of
Lt from the pointer (@) end the critiesl ongle of attack froa the

foguon () .
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\
F=CuRB .

Ca g vearry e .
RO PRI pissmes

zone iwven the pooitio pride-1ot he 1
¢ poiavion of the (licde L on the NKP- ﬁnburd’ﬂ’anu,

v

press thn glida-path lighs button on the conbrol prannl; aubomatic flight
on the glide path up to en eliitvie of 50 meters is cosured Trom this

At 50 metors, wse the cuiek dizcounact button o discomect the auto-
Pilot end ewitch over to ramied alrcraft control. The longditudinal and
CIEIeVe e ehenncls ray ¢lso hoe disconnected geparetely. The control panel
longitutinad end dransveroe switehes for overconing tho euvepilot rvdder
rotors throuzgh the RBH-l control urit will Gisconnect separeiely the longl-
toudin=) ard transvercs channols.

Vhen Gleconnecting the eutonilot channel vy overcozing the notors,
wbed;  they wst be turned off with
the lonsitudisr) (Srensverse) suiteh.,

9. Whon in o prolonpad i 2 1oth, the svatenm vormite A R

v s HCE - peridts autorntic

Gereont to o elvitude of 30 potera 3 hovever, the lonzitedsiond ovronnel of
the Put‘—hﬁkﬁ cyston BS-3 ecorounie tlons wnlt rust bo dicconracted ot 80-100.
reter altitnie by briofly precsing the Ceseont-clisd Jever. The glide-yath
Meht vothon vill go out, but the cutopllot will contirue to gtabilize the
elreralt for evorege piteh, which vos raintoined ourlvg the glids-path £lipht.

0. Truedryg en cotesstle lording epproeoch, in croe the ¢leplnys "Path
letore 1 ("Tat ' bokovoy™) end "Path longitudinal” ("Pat' prodol 'myy") light,

N T ey et T 1 - RS . : 1 !
the eotopidat rocl Lo suiteled of T ond the cortrol switchad to the vse of

rdies, or another circle(bo deveralne which holf

- T
PO

S-H-C-R-F.T
EG FURGICH DISsT
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~a\ el

o
NC BRI CAR A XY £

When the sirvceraft reoches the critical angle of attack, the Jzmp with

and vien It oltisius the paxdwmu permicsible
ey i PrE. N T N N A1 i N .
rerlend; tbe Joup with the stenell "hy o, e ( hyg,.1 ) cn the light
registor on the copllot's dustruxent panol will light. At the sems tine
the cbove-nanhioned lhnpz light, the UAP-3K indicator signal lawp and

At

"rotention" light rezister will light end will resain 1it.

bhe AUASP-2K

~
L

3. Check the vorking order of 21l inctruments of the AUASE-3Y and the

rolizbility of their {octenings, then procecd as follovs:

]
H
-

cwitceh on the AULSDY civowdt brealer on lbhe Jleft circuit breaker

. == give the corand o lock the Mimit switch bloeking the courrension
of the forverd landing coar strot
-- press the AUASY test bLutton on the caplain's electrical panel; this
sheudd Jight the sipgrnal lanps oa the UAP-SK indicator ond the aer, h

, Y POr.Eox

end otlontion Yight rogisters.

il domps indicates that the system is in good vork-

=PIt Use of the > LUASE

S~
(,‘i 3%
Aot i |
=0
A
-

L., The svlomstic unit ic ncbivoted ob the conz tirs €1l the cireuit

cre suitehaed on and remoained operative din 81l the Tlight ncdes

5. The vnit's heater is turnzd on simmlianecusly with the PPR-1V

~
- 2?\3 -

S-E-C-R-E~T~
KO FOTEIGH ITSsShM
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RO FORLICH DISSIM

hezater vsing the VG-10K svitihes on the pilots! top elcctrical poncls
1-2 pinntes hafore take-ofT and 3= minutes before twlio-off with leiing
conditions. The heater should be turned off 1-2 wirutes afber lending.
Yo iEy SRRV A ol E Yy : . . % s
6. Boconse of interlockir 33 1 the supply circult, the AUASP-3K will
N W N LT - PPoRaN P
stare opereting only after  the forward landing geor  strut  lesves

LY SN . - ) )
Cha rormvay. It ds then avtomttically switched to the teke-off and

-

Linding vole and the UAP-3K indicotor sector will rest on the 8° number,

J..e., the value of the teke-off ancle permissible for the spacific alir-

(« After the Tlaps close, the AUASE-3K auvtcnztilcs) 11y switches to the
flight mede. The der sector will begzin 40 wove in relation to the M
n?mb:r‘ Vlien the flzpz ere Teing ertendced, the unit is araln swltched

to the tslic-off and landings rode.

8. In {£Lizht, the pilots rwst wateh th th" o (Prcﬂent ahgle of
atted:) poluter of the UAT-3X indicator doss not nove inbo the cc sector,
and that the h, pointer dcos not travel ; Lo

& ik y ¥ s travel jarto the hy por .y Sector.

Gy

:—(_"{N
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Cvepler Twoe  FRYAEG Ty LIRGuART
Ao BORLL FLICHT CulDITIONS

1. fUH“j :n”r‘h,to

to SJerplnf Position

1, The aireraft must be toved from its rarked position to the ter-
wirad erd from the terminal to ite pre-takeoff location by a tractor with
& rigid towr-bor,  The pole rmust be attached by a shear bolt.
The aircraft should be towed over a dry concrete
specd not in excess of 15 kilomctgﬂs ver hour, and not in excess of 5
Lileneters por hour near obstacles. Vhen the undercarrisge torque links
arc not disconnecled, the angle of turn should never exceed 30 degress.,
The turning radivs should never be less than 16 meters.
Before touing:
— Maks sure that.ithe towing pole is securely fastened to the
gireraft and to the tractor;
— mzke sure that all tarps and covers have been remsved from
the airc T, ard that )l ground ecuipment has been disconnected;
— makic sure that the steering suitch for the nose wheels
in the "0 posilion
- use the hand pamp to bring the pressure in the hydraulic

150 kg cm?.

jag
i
5
<5
s}
]
<
©
9
~
[
<
C
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C
o
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—
%]
ey
5]
(atal

2, Vhen the plune is being towed, the vilot or co-pilot must sit

P

-

av the coatrols with his feet on the pedals, ready to apply the brakes

if the nccessity crises. Under normal towing conditions, the brakes of

the airceaft mast not be anvlied.

Tthe aireraft may be toved only if the cartain or co-pilot is
- 226 -
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air tempera
the

vut in all cases

side air and the air

the

LJ‘.;.I‘\/“R T‘

50X1-HUM

terminal, the co-pilot nust

sage and bagrage list, and the

cargo

on Lhr cargo leiding, the distribution and

of the passengers

bs

ravity end take-off weight of the

the compartnent

mer) or hoats the compartment (winter) with the zround air-conditioning

ture in the compartrent in the swmeer is above

cospartuznt is cooled down to no lower than

50 that the difference between the

3

in the coupartaent will nob be

cooling of the ceuparthent 3s completed before

compartrent, make sure that all the air

Opent the air vents and the

door in the crow compartment.
2-96 To coold.

Connect the grounc

Open the
comyartmonts.

Open the air
ant .

rear baggage compart

Open the cold

In vinter vwhen the
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below plus 5 deg C (41 deg ?), heat the compartment air up to plus 15-20
deg C (59-68 deg F).

The above temperature should be maintained in the compartments

from the tims the passengers are seated until the ergines are started,

Before turning on the heat, open the slides on the sides of the

heating outlets in the forward pascenger compartment and the door into the
crew conpartment and the air vent. The entry doors should be closed.
The compartments must also be heated or cooled if the aircraft is parked
for more than 1% hours,

5+ After the compartments have been cooled or heated, disconnect
the hose of the ground air-conditioning system, and close the hatches,
vents and doors.

REMARK: 1. For maximum effectiveness in heating or cooling
the crew compartment, turn on the main ventilating
fan in the navigator's comrartument,

2. During the heating of the comrartments, air with
a temperature of over €60 deg C (140 deg F) is not
fed to the ventilation outlets. The temperature
control of the supply air is regulated according
to specifications, TU-9, by setting the switch
in the "ventilstion" position.
3. During hot summer weather when the aircraft is
being prerered for flight and is being towed,
the entry doors should be opened until the engines
are started,
6.Fifteen minutes before take-off, the captain obtains from the
cargo dispatcher the center-of-gravity record, then takes his seat, checks
the correct positioning of his scat and, depcnding on the circumstances,
requests permission of the flight supervisor to start his engines at his
parking spot at the terminal, or to be towed out to a take-off position.
7.At ths pretake-off position, the aircraft is brought to a full
stop, and the parking brake is applied. The parking brakes may be used

S-E-C-R-E-T
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during take-off and in testing the engines.

b
o
=3

2. TAXTING THY AIRCRAFT
Taxiing the aircraft on its own engine power from its parking
place to the terminal or to a pretake-off position is done only in
exceptional. cases; as a rule the aircraft is brought to the terminal and
to its pretake-off position by means of a towing vehicle. Only the captain
or co-pilot has the authority to taxl the aircraft.
1. Before taxiing the aircrafti:

Switch on the rudder-control booster.

Throw the rudder flight—loader*switch to the "ON" position.

Make sure that the emergency brake system is fully charged

(210 kg/em?).

*hrow the spoiler switch to the "ON" position.

Ask permission of air-coutrol-tower to taxi.

2. Once permission to taxli has been granted, press on both brake
pedals at the same time, release the parking breke and begin moving
straight ahead, increasing the speed of both engines simultaneously.

3, After getting into motion, switch on the nose strut control

and deprecss the strut steering switch to plus-minus 35 degrees.

Id

WARNING: Vhen the aircraft is parked, the rose strut must not be turned
by means of the control mechanism. When taxiing, do not make
sharp turns with the nose strut rotated to the limiting angle
determined by the stops (plus-minus 35 dezrees) .

l.. As the aircraft moves, test the main brakes ard then the emer-

gency brakes, by drawing back the control sticks smoothly, first separately

RIS T SED3T TWELG TO W WUTND LI ARy RIS AT SIS T STIT ALY e

[*rudder flight-loader = spring-loaded rudder deflection-limiting
control counterforcel]
- 239 -
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and then simultaneously, with subsequent bleeding of the emergency hydrau-
lic accumulator,
Warning: The emergency brakes are not comnected to the automatic brake
control; for this reason, strong braking may cause the cover
to rupture.
5. If, during a test, the main brakes do not bring the aircraft
to a full stop, slowly brake thg airecraft motion by means of the emergency
brakes and shut off the engines. Do not release the emergency brake levers
suddenly because this causes the ;upply of fluid in the emergency hydraulic
accumulator to be used up rapidly. Release the aircraft brakes at the
parking site. v
6. Do not éllow the aircraft to be turned during taxiing if there

are people within 50 meters on the side op: osite the turn.

Warnini;:  Quick braking of the aircraft motion during turns is forbidden
in order to avoid damaze to the nose strut control mechani.sm.
If the automatic brdke control fails (signal lamps labeled

"ABTOMAT TO;YIOBOP burn steadily without blinking) shut it
off slowly. Take-off is not yrermitted when this control is
not functioning properly.

2-98
4651 7

When taxiing the aircraft in an area where there are liable to
be obstacles, obtain the best viewing conditions by ovening the two
cabin windows and watch the tips of the wings in order to keep them from
colliding with any objects in the area, Méintain the direction of motion
of the aircraft by a smooth manipulation of the pedals (turning the front
wheels), and smooth application of the wheel brakes when necessary.
The navigator reports all objects ahead of the aircraft. The co-pilot
keeps check on engine-operation and fuel-pump-operation signal lamps.

8. Operating the engines in modes with the air-by-pass valves from

the compressor at OPEN-CLOSED (77 - 81.5%) is not recommended.

S-E-C-R-E-T
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| Warning: The aircraft must not be taxied:

= 1f the main or brake hydraulic system is not operating prop-
erly;

- if either of the tires is damaged;

~ if the landing gear signal light is faulty;

- if there is a leak of fuel, 0il, or hydraulic fluid;

- if the flaps are extended (except in the cases of taxding
on a taxi track from thé avproach to the authorized take-off

location with the flaps in the take-off position).

9. In taxiing, as in towing, the minimuﬁ turning radius of the
aircraft must not be shorter than 16 meters, figured from the main strut
bogie on the side of the turn, Thus the minimum radius of the rolling
path of the nose-strut wheels would, correspondingly, be equal to 25 meters.

Turning on the spot with one landing-gear bogie immobile is

fortidden.

10. The taxiing speed is selected by the pilot according to the
width of the taxiing track, the condition of the ground surface at the
terminal and the presence of obstacles.

11. Turning the aircraft full 180 degrees around requires a taxiing
track width of at least 60 meters. If it i's necessary to turn 180 degrees
on a track less than 60 meters wide, a slight braking of the inside bogie
is permitted, as long as it does not cause the inside bogie to turn without

moving off the swot.

_23}_
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12, Taxiing off the paved surface onto the ground is permitted only
with the concurrence of the dispatcher service.
13. Before the aircraft can be brought to a stop, the front wheels

must be in line with the longzitudinal axis of the aircraft.

299

— . PREPARATION FOR FLIGH
L65L 3 LIGHT

1. Before take-off, the captain is obliged to know the take-off
characteristics of the aircraft, in case one of the engines fails.
A  sample computation of the take-off characteristics is given in
Section 3, page 41.[not available for translation].

2, For definite take-off conditions and take-off weight, the flap
angle is sclected on the basis of guaranteed safety specification in the
event of the failure of one engine:

- during take-off from a concrete runway with a full load, podor
runway approach and high ambient air temperature, the flaps should be
extended 10 degrees;

- in the case of poorly situated runway, less than full load,
good runway aprroach and moderate ambient air temperature, the flaps should
be extended 20 degrees.

When taking off with 10 d egrees flap, switch off the automatic
howler protection.

L4

During Preliminary Run-U
153 o

- request flight conditions;

- check pressure on the VD-20 altimiter against pressure at
airfield level;

~-2354~
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- check the position of the indicator on the dial marked
"Hauana repuerusanun” ("begin pressurization") on the cabin-

air-pressure regulator against ithe pressure at airfield level;

= check out all the engine operation indicators;

- make sure that the switches marked " TONNIVBOMEpH",
"ABTOMAT" , left and right, and "lluTaHue ARMraTensi” (fuel gauges,
automatic, left and right and engine suprly) are in the "ON" positions,
and the switch marked "lleperaurg"” ~ (pumping) is in the position
marked"ABTOM2 T" (automatic) ;

- check the autopilot heating switch;

- make sure that the aileron and rudder trim-tabs are in the
zero position;

- set the elevator trimuer in the take-off position. Move the
pointer on the elevator trinmzer star knob one or two dagrees toward you;

- set the switch of the independent hydraulic system on the
position marked "Automatic"; \ |

- switch on the DR-134M yaw damper;

~ make sure that the switéh of the elevator trimmer electrical

mechanism is released and that the elevator trimmer electrical
mechanism switch on the uprer panel is switched on;

- make sure that the wing de-icing system switch and the cabin

pressurization switch are off;

~ extend the flaps to the take-off position.

- 234 -
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3. Request permission to taxi out to the authorized take-off position.
Taxiing out to the runway is done with wheel—-turning switch depressed to

. 0
plus-minus 357,

2-100 Upon Authorized Take-Off

L. Having taxied out onto the runway, stop the aircraft in the direction
of take-off, no more than 100 meters from the beginning of the runway.
¥hen the aircraft has reached a full stop, apply the parking brake and
release the wheel-turning switch, Switch on the PPD heating (Pitot tube)
and the rudder flight-loader. Check for normal instruwnent readings and
correct setting of the rudder trim-tabs, Set the hinged idle stop in the
vertical positioen, |

The navigator aligns the course-indicator system KS5-8, checks the
readings of the course-indicating instruments with the direftion of the
runway, and switches over to the directional gyro mode.

The co-pilot, uron the order of the captain, reads off the check list
of obligatory checks, after which the crew members report to the captain

on the readiness of the aircraft for take-off.

4. THs TAKE-OFF

Taking Off Under Normal Conditions

1. Take-off is carried out with the engines operating in the take-off
mode. The flap-angle setting at take-off provides for a factor of safety
in the event that one engine fails on the take-off run, as well as for the

sufficiency of the available runway length.

- 238 -
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2. After permission to take-off has been received and instructions
have been received for procedure of approach to heading, the captain
reports to the crew the moment, of take-off by the statement, "We are
taking off", then:

2-101 - set the control stick on % ahead beyond the neutral position
465 L \

and, while braking the aircraft, move the engine throttle levers smoothly
and synchronously all the way forward, after which the co-pilot is given
the order, "Maintain throttle " After receiving the co-pilot's report
"I am holding throttle," shift your left hand to the control stick;

-~ being certain of normal operation of the engines according to
the instrument indications, simultaneously and smoothly release the brakes
of the main bogies with both feet so that the aircraft will move straight

ahead,

NOTE: 1If, as you move the engine throttle levers all the way forﬁard,.
you hear the howler signal, abort take-off. Check to see if the
flaps have extended to the take~off angle.

3+ During the takeoff ro'll, until the time the time the wheels of
the front bogie 1lift off, slight tendencies of the aircraft to turn are
countered by control of the front wheels with the use of the pedals

(rudder becomes effective at a speed of 150 kilometers per hour).

L. Upon attaining rotation speed (see Figures: 3-6, 3-7.),
draw the control stick smoothly back toward you to separate the front
bogie from the runway surface and rotate the aircraft to the lift-off

angle of attack,

_23V_
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After giving his report, "I em holding throttle.", the co-pilot holds,
without applying force, the throttle levers in the far forward position.
is the aircraft moves along the take-off run, he checks the rpm of both
engines, speed, pressure and temperature of the fuel and oil, temperature
of the turbine exhaust gas and, after 1ift—off, he checks the altitude,
speed, aircraft orientation with respect to the horizon, heading and
rate of climb and reports immcdiately to the captain any deviations of
instrument readings from normal,

The navigator reports to the captain over the intercom the indications
of speed according to the speed indicator, beginning with 150 kilometers
per hour and for each 20-km/hr increment until the aircraft goes over into
the climb mode. At the moment motion begins, he switches on the aircraft
clock.

5. The 1lift-off of the aiécraft from the ground at the correqtly
established pitch angle (not‘over 8—90) will occur when the zircraft:

attains 1lift-off speed.

2-1

65 T, 6. After 1ift-off, increase the speed of the aircraft and climb

o
™D

l

gradually. When an altitude of 5-10 meters has been attained, brake the
wheels and give the order, "Retract landing gear !" After the signal
lights indicating retracted landing gear light up, throw the landing 8€2Tr
switch into the neupral position, Climbout is done at g speed of 300
kilometers per hour. At an altitude of LOO meters, shift the stabilizer
to the "O" position, increase specd to 330 kilometers per hour, retract

the flaps and set the engines over into normal mode.
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7. Any pull tha;t is generated on the control stick during the
retractisn of the landing gear is countersd by drawing the elevator trim
tab toward you.

8. During take-off under conditions of limited visibility or low
cloud cover, the captain pilots the aircraft on instruments immediately
following the lift-off from the runway. The co-pilot actively aids the

captain in controlling the aircraft and keeping it in the climb mode.

Taking Off In a Cross Wind

The maxirmun admissible cross wind (90 degree angle from the axis of
the runway) during take-off from a concrete runway is 1} meters per second,
and 6 meters per second for take-off from an ice-covered runway.

When there is a cross wina, the aircraft tends to turn into the wind.
during the take-off roll, Holding direction over the initial portion of
the take~off rcll in three-point orientation untii the time when the nose
bogie 1lifts off is done by means of the pedals, that is by controlling the
front bogie whecls (rudder becomes effective at aircraft speed of 150
kilometers per hour). If necessary, the wheel brakes may be applied.

At the moment of 1lift-off the aircraft heels to leeward (in the
direction of the pedal deflection); this is countered by a well-timed
and forcefiul deflection of the ailerons by’an amount depending on the
velocity of the wind.

After lift-off and during the climbout, direction is maintained by

variation of the aircraft heading.
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Taking Off In a Tailwind

Taking off in a tailwind not over 5 meters per second is permitted.
Taking off in a tailwind up to 5 meters per second is done just as in the
case of a headwind, However, it nust be remembered that during takeoff
in a tail-crosswind and in a tailwind, the length of the takeoff roll and
the take-off distance is increased on the average by 20-25 meters for
ever meter-per-second of the tail coﬁponent of the wind velocity.

The technique of taking off in a tailwind and a tail-crosswind is the

same as in taking off in a headwind.

505 1 5. GAINING ALTITUDE

1. Climbout is done with engines operating on normal mode (92.5
to 94.0 %) at the most advantagéous rate of climb (See the graphs in
Figures 3.19 - 3.26).

2. After the engines have been put on normal operation, switch on
the cabin pressurization and, if necessary, the de-icing system for the
wing and tailfin.

3, The co-pilot checks the drop in pressure, the altitude and the
temperature of the air in the cabin, és well as the temperature and
volume of air supplied for cabin pressurization. 4ny deviations from the
normal instrument readings are reported immediately to the captain.,

L. Wnen an altitude of 4,000 meters has been reached, the captain
(or the co-pilot, on the captain's orders) puts on his oxygen mask and for

the duration of the rest of the flight - until descending to below 4,000

- 246~
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meters — he or the co-pilot wears the oxygen mask while piloting the air-
craft.

5., While the aircraft is climbing, the navigator reports the aircraft
heading to the captain and monitors the climb mode; after the predetermined
flight altitude has been reached, he reportSthe turning point and heading.

6. Vhen the aircraft has reached flight altitude, set the engines on
cruising speed, go into the horizontal flight mode and check the fuel con-

sumption. Set the hinged idle stop into the horizontal position.

6. LEVHEL FLIGHT

For a given air speed, the horizontal flight mode is set by instrument
(the wide arrow). Depending on the temperature of the outside air, the
engine rpm may not correspond to the standard ratings. For tnis reason,
the rpm of the engines must be thosen in each particular flight so as to

guarantee the reguired air speed.

For maximum flight range, the cruising a}titude of the TU-134 with
D-30 engines in level flight is 11,000 meters.

The cruising speed of the aircraft is 780-870 kilometers per hour.

In quiet air, with a fuel reserve for one hour plus a possible rescrve
for landing, the flight range of the aircraft with a take-off weight of
44,.0 tons and maximum commercial cargo of 7.% tons is 1,850 and 2,040
kilometers for cruising speeds of 850 and 770 kilometers per hour, respec-
tively.

With a 4-ton commercial cargo (maximum fuel load) the range under the

same conditions is 3,250 and 3,570 kilometers,
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2-104 Crew Dutles During Level Flight

Duties of the Aircraft Commander

- to pilot the aircraft and maintain flight time according to schedule
by establishing the operating mode of the engines which will guarantee the
computed flight speecd;

- to be informed of the weather conditions on all flight routes and
to inform the members of the crew of these weather conditions;

- to arrive ata decision in the event of any complications.,

Duties of the Navigator

- handles the communicitions in connection with the flight plan and
makes weather observations;

- informs the captain of the aircraft's position and tells him which
radio stations are equipped with radio aids. He reports to the cgptain
the aircraft's heading, the ground speed and the times when the aircraft
passes check points along the route;

- navigates the aircraft by all available aids to navigation;

- cheéks the operation of the generators, batteries and transformers,
which should bve switched on at all times during flight.

If he finds any source of electric power operating abnormally, he

immediately shuts it off, ’

Duties of the Co-~iilol

- pilots the aircraft when instructed to do so by the captain;
- looks out over surroundings, providing lookout over half the sky

on the starboard side;
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—~ carries out visual and radio navigation;
- follows changee of pressure, altitude and temperature of the air
in the compartments, as well as the temperature and consumption of the

air supplied for campartment pressurization;

2-105 - checks the operation of the automatic fuel flow system by the

L65 L
fuel gauge and flowmeter during the course of the entire flight by setting

the fuel-gauge switch to the position for amount consumed, as the fuel is
used up;

- monitors the operational reliability of the de-icing mechanisms
according to the signal lamps and the TTsT-13 thermometer;

- checks, by the pressure gauge and the pressure-drop signalling lamp,
the operation of the hydraulic system. Frejquent automatic switching on of
the hydraulic breke pump asscmﬁly indicates a leak and loss of fluid from
the system;

- monitors engine operation according to instruments:

a) in a fixed flight mode, the operation of the two engines
should be éxactly the same;

b) if the signal lamp, "Vibrations Large," lights up (rate of
vibrations in excess of 50 mm/sec), cérefully monitor the chanze in the
rate of vibrations and the operating ;arameters cf the engines (rpm,
temperature of turbine inlet gas, oil pressure and temperature).

If the vibration rate continues to climb above 50 mn/sec

and the parameters of the engines do not change, then, on the basis of
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flight conditions, set the engine on the lowest possible operating speed
and take all possible.measurcs to establish conditions urder which the
engine can be cut off. If the rate of vibrations rises to 90 mm/sec,
even if the operating parameters change, shut off the engine.

c) If the filter signal lamp illuminates, indicating the presence
of metal chips in the oil, make sure that instrument readings on vibration
rate, oil pressure and temperature, rpm and turbine exhaust-gas temptures
fall within normal operating range for the engine and are in accordance
with engine paraneters specified by instructiions for operation of the
engine , and if they are, continue the flight,

Furthermore, during the entire flight, carefully check the
operating paramcters of the engine and if one of these parameters does not
coruly with opsrating instructions, shut off the engine. After landing,
check the filter signal and the MFS-30 filter, and clear the matter of
further use of the engine with the factory representative.

d) When an engine control is set at the "idle" position, the
jdling rpm will be higher, the greater the altitude. For every 1,000
meters of incrcasc in flight altitude,the rpm for the idle mode will increase
from 1.5 to 3.5 percent (200 to 400 rpm) above the idle speed on the ground.

e) For any rate of pick-up from any mode, starting with the idle
mode, the sudden temperature rise of the turbine exhaust gas must not go

beyond 630 deg C.
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=106 Duties of the Steward (ess)

~ keeps passengers out of the forward passageway and the crew
compartment, and makes sure that no more than three people congregate in
the rear passageway;

- with approach of darkness, switches on the service lights
and the circuit breakers of the individual lighting in the passenger
compartment. VWhen using the electrical devices in the kitchen and pantry,
the steward must obey the following ;ulcs:

-~ do not plug an electric cord into a circuit if the prongs
on the plug or Jjack are damaged;

- before plugging in a warming cabinet, make sure there are
no extraneous cobjects in it;

- do not put down any plugged-in electrical heating device
without looking, and.do not aliow hot plates, ovens or similar devices to
overheat ;

- when the aircraft descends for a landing, shut off all

electrical heating devices.

7. NIGHT FLYING

Preparation for Flight

1. Preparation for night flight involves carrying out the procedure
given in the section, "Preflight Inspection and Check By the Crew," plus
the following additional measures:

- check the instrument-panel and switch-panel lighting by
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switching on the red-white lighting and regulating the brightness by mecans

of the rheostats;

switch on and check out the navigation lights;

- switch on and check out the 055-61 flashing beacons;

- check the headlights by extending them and checking the
bright and dim beams;

- by turning the caps of the light filters all the way to the

right, dim out all the small signal lamps;

- check the lights in the passenger compartnent,

2, After receiving permission to taxi, extend the headlights and
switch on the taxiing light. If necessary for visibility in the taxiing
path, the landing lights may be switched on briefly. The landing light

must not burn continuously for more than five minutes,

3. During the preliminary run-up, nake sure that the navigating
instruwnents are sufficiently illumirated.
The headlights are switched on during take-off.

WARNING: Each time th2 headlights have been used, throw their switches
into the neutral position,

2-107

Take-off procedure at night is analogous to that for daylight.

Degree of rotation 1s determined by the relative position of the runway
boundary lights,
After 1lift-off, pilot the aircraft by orientation with respect

to the runway boundary lights, the gyro-horizon, speed indicator and
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variometer. After the runway boundary lights have been passed, switch over

to instrument flying. After passing all obstacles, retract the headlights.

4. TFlight conditions in preparation for coming down to land and

maintaining speed are the same as for daylight flying. If the aircraft
is to be brought down for a landing with the crew compartment instruments
illuminated with red light, the switch from white to red lighting must be
done at least 20 minutes before larding.

When coming down to land at night, switch on the landing lights
at an altitude of 100-150 meters, Landing with headlights, without landing
floodlights, is quite difficult and requires séecial training and very close

attention.

8. FLYING AT MiXIKUM SPEEDS

iIn normal use at flight altitudes of‘up to 8,600 meters, the indicated
airspeed should not exceed 600 km/hr. 4t altitudes of over 8,600 meters,
the aircraft airspeed is limited to Mach 0.82, The forces exerted on the
control stick by the elevator during acceleration are very slight and may
readily be reduced by means of the elevator trim-tab., Turns may be executed
even at indicated speeds of 600 km/hr, or Mach 0.82, without difficulty.
Feedback roll response to rudder deflection occurs at Mach 0.845 and over.
Loads on the controls remain straight, but abrupt motions of the controls

must be avoided, as must the creation of overloads.
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9. FLYING AT MINIMUM SPEEDS
On all stages of flight, excluding take-off and landing, the following

minimum controls must be observed for all altitudes and all flight weights:

Minimum indicated

Airspeed, ki/hr 330 300 270
| Flap ingle 0° 10° 20°- 38°

Executing maneuvers at speeds close to minimun requires extremely close
attention on the part of the pilot; " a maneuver (turn, pull out of descent
into level flight, etc) must be executed with minimum overloading and

with a roll executed smoothly and not over 20 degrees,

10, FWL-WEATHER FLYING
¥hen flying under complex meteorological conditions, systematically
check the indications of the néyigation instruments against the back-up

instruments in order to detect any possible instrunent failurés in good

time,

2-108 :
"ZEE-E' If a group of the pilot's instruments fail (VD-20 altimeter , KUS-1200

airspeed indicator, VAR-30-z variometer, Mach indicator MS-1) as a result
of icing or obstructions in the static line, by means of the valve on the
left side of the aircraft switch the pilot's instruments over to the
emergency static system. The valve handle should be rotated clockwise,
after first disconnecting the locking-piece from the "normal'" setting and
moving it to the '"emergency” setting. If the aircraft has been flying at

an altitude of 10,000 meters, the indications of the VD-20 altimeter will
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6., During flight in the stratus clouds of a warm front, the occurrence
of heavy interference to radio commnications indicates the development in
this cloud formation of thunderstorm activity, which may not be detected at
great distances even by ground radars. Under such conditions, request per-
mission to fly along the uvvper edge of the cloud formation or to fly by
PVP (visual flight rules).

7. In a stormcloud situation characterized by the development of
heavy cumulus cloud formations, going through such a formation is cate-
gorically forbidden for both take-off and descent for landing. Descent
for landing should be arranged by approval of the dispatcher in an area
where no such condition is present.

8, BEvasion and crossing of frontal storms during flights in cloud
formations are permitted, if a reliable radar is on board and if the
radar stacking from the ground is done with lateral evasion at the stacking
altitude at a distance from the disturbance of not less than 10-15 km;

_2=109 and: - 1f crossing the front at the stacking altitude with passage
465 1 between disturbances (radar flares) at a distance of not less than 25 km
from the thunderstorm on each side;
- if crossing the storm front at a safe altitude at least 500
meters abcve the upprer edge; and
- if in visual flight above the ;iouds, without twrning into the
clbud formation and zone of precipitation at altitudes safe for flight in

the particular locality according to confirmation by the dispatcher and

with those conditions mentioned in 6. above taken into account.

- ?5,9 -
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WARNIIG: In the absence of the flight conditions mentioned in 8. above
and in the absence of radar control from the ground, the
avoidance of a storm activity is permitted only for visual
flight conditions at altitudes approved by a dispatcher.

9, Flying over air routes in mountainous regions is forbidden when:

- no radar control from the ground is available;

- the cloud system of a cold front is at the center of a
jow-pressure areaj

- a wind greater than 15-20 meters per second blowing perpen-
dicular to a mountain range on the flight route;

- it is not possible to gain an altitude more than 1,000 neters
above a mountain or range at a distance of 60-100 kilometers
before reaching the mountain or range.

10. To avoid the atmospheric turbulence caused by the jet streams,

it is sufficient to change altitude by 200-300 meters now and then or to

turn just slightly off course.

Flying the TU-134 Aircraft Through Bumpy Air

Areas where bumpy air can be encountered include both inside as well
as oubside cloud formations. When approaching an area of possible bumpy
air, the céptain must:

1. Check the tightness of the safety-belt connections.

2. Give the steward the order to have passengers stay in their
seats and fasten their safety belts. .

3, Switch off the autopilot, if it happens to be on, and
balance the aircraft by means of the trim tabs.

L. At altitudes above 7,500 meters set aircraft speed to cor-
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During an approach, a pickup by the aireraft to larger angles of
attack will not be observed. At all Mach numbers and at all operational
trim settings to limit-aft of 38% of MAC,  the aircraft returns
to the initial angle of attack without interference by the pilot.

If for some reason or other the aircraft has gone into a sudden stall,
move the stick smoothly away from you into the neutral position and,
once the aircraft has attained small angles of attack, eliminate the
rolling by deflecting the ailercns,

WARNING: If the aircraft has drop ed into a stall mode, the operating
mode of the engines should not be changed., However, if, after
coning out of a stall, the aircraft goes into a steep glide with
rapid increase of Mach number, the engine speed rmust be reduced
gradually, so as to keep the Mach number from exceeding 0.82
and indicated airspeed from exceeding 600 km/hr.

If the aircraft instruments show Mach numbers greater than 0.82 in
a rolling notion, the roll correction should be made by means of ’r;he
ailerons only, with the rudder in the neutral position, and do not forget
that, at Mach numbers greater than 0.84, a rudder feedback occurs as a

result of the roll.

6. Vhen the aircraft is coming out of a stall, use the natural horizon
for the purpose of orientation; in night flying and flying on instruments
during the day use the gyro horizon, the turn and slip indicator, the
airspeed indic.itor and variemeter, angle of attack indicator and overload

indicator,

7. Correct action by the pilot in coming out of a stall will prevent
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the aircraft from goinf into a spin., If the aircraft suddenly loses
altitude as a result of a strong downdraft, do not prevent the descent,

but check clossly on the airspeed and do not allow it to deviate far from

the initial speed.

8. When bringing the aircraft down for a landing through bumpy air,

maintain speed in circular flight just as under normal conditions.

2-111 Flying the Aircraft During Icing Conditions
L65 L

1, Before a flight, study the weather conditions along the intended
flight route, particularly in areas of take-off and landing, and keep in
mind that the majority of cases of icing occur during take-off and landing
at altitudes below 5,000 meters.

2. If a take-off is necessary under conditions where icing is likely
to occur, the vindshield defmxmer and the engine éir—duct—intaké
and engine-interior deicers may be switched on while taxiing.

3. The stabilizer de-icing system is switched on after lift-off.

The operation of the stabilizer de-icing system is regulated according to

the lizhting of the signal lamp on the co-pilot's instrument panel and the
rise of load current to, for example, 550 amps according to the A-3

ammeter on the electric power instrument pénel. The complete operating cycle
of the tail-unit de-icing system takes 120 seconds. The signal lamp

lights for 20 secords and is off for 100 seconds.
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4. The wing and tailfin de-icer system is switehed on after
the engines have gone over into normal mode, The operacion of this system
is checked by the TTsT-13 temperature indicator; for various flight modes

the air temperature should be within the limits + 70 to 4 180°cC,

5. Do not switch off the de-icing systems until after the aircraft
is outside the icing zone or outside the cloud formation, and make sure

first that there is no ice on the wing and tail unit,

6. The de-icing system for the air scoops, engines, wing and tail-~
fin are to be switched on under the follwwing conditions:
- during flight into a zone of poséible icing (when thas air-
craft comes down into this zone) ;
~ during an emergency landing in an icing zone;
- when white spots form on the leading edge of the wing or
on the air scoops; |
= when the icing signal lamps for the aircraft and engines
light up.
WARNING: Flying into a zone where icing conditions are probable is not
recomnended when the meteorological conditions are complex, but
if such a flight path is necessary, the captain should do every-

thing possible to keep the time the aircraft is flying under
icing conditions to a minimum.

¥

Once the icing zone has been passed, the de-icing systems may be

switched off.
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7. Vnen landing in an area with low cloud cover and icing conditioms,
do not shut off the de-icing system until you pass the first marksr beacon

before touchdown,

¢ WARNING: Before landing after a flight under icing conditions, one of the
crew must make sure (as soon as possible) that there is no ice
on the leading edge of the stabilizer, If there is ice present,
2-11la the captain must, if possible, continue to fly in the icing zone
465 L with the tail-unit de-icing system switched on until the ice is
removed, If it is impossible to remove the ice, land with flaps
retracted and with extreme caution.

When flying on one engine (and when two generators have
failed) under icing conditions, do not switch on the PO-4500
epare converter on the auxiliary panel., Check the ammeters for
the load on the operzting generators. In this case the load on
each operating generator should not exceed 500 amps. .t the
completion of this flight, check the condition of the collector-
brush unit in each operating generator.

Following a flight under 'icing conditions, carefully examine the
engines and make sure that thére is no damage to the bullet fairing,
the guide vanes, cormpressor first stage bladin‘g or lcading- edze of the

engine air scoops,

11. THE DISCENT
1. During the flight, the navigator must compute the time for
initating descent on the basis of dispatcher infornmation on the altitude
of approach to the airfield, and must report this time to the captain.
2, The 81-83% mode is used to bring the airfraft down from an
altitude of 8-12 kilometsrs to 5,000 metzrs, and the idle mode is used

from 5,000 meters to the circling flight altitide. Down to 8,600 meters,
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hold the Mach number at 0.80 to 0.82; below 8,600 meters, hold the
speed at in indicuzted 580-600 kr/hr. During this time, the vertical
speed of the aircraft down to an altitude of 5,000 meters will amount to
10-14 meters per second, and 12-16 meters per sccond from 5,000 meters,
3. During a descent, avoid any abrupt change in engine operation,
because abrupt changes in engine operation cause abrupt changes in cabin

pressure, which can cause a sensation of sickness among the passengers.

4. 'When the aircraft flies into a cloud formation, the navigator must
bring the aircraft to the original point of maneuver initiation; to do
this he uses the radio compass and airborne radar, as well as the RSZN-25
or KURS-1Ts-2 system for local radio navigation.

If the radiocompass readings are not consistent, the navigator must
warn the céptain of this and uge the airborne radar to locate the airport,
periodically reyorting to the captain the bearing and distance of observed
orientation points, and rmst, at the completion of each turn, report on
what increase or reduction of the rate of descent must be made. Vhen the
aircraft is brought into the landing path, the captain must be informed
of the time, altitude and airspeed at which the outer and inner marker
beacons have been transited.

6. If necessary, the captain himself should communicate with the

-

dispatcher service and request his position and radio vearing.

WARNING: When flying higher than 8,000 kilometers [ﬁeten§7, do not allow

the engine operating mode to drop below 81 Z.
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12. EMERGENCY DESCENT

1. If an emergency descent from cruise altitude is necessary (sudden,
rapid drop in pressure or accidental leak in pressurized cabin, or a fire
that cannot be extinguished, or where an immediate descent is necessary
for other reasons), the following must be done:

-~ set the engine control rods to the "idle" position;

- at a speed no greater than Mach 0.82, shift the landing-gear
extension valve to the extend positon and, without forcing the zear to the
full down position, bring the aircraft sharply to a descent with an over—
load of Pu = 0.5 by bringing the pitch angle down to 15 degrees (main
bogies of landing gear extend in 10-13 seconds). If the nose wheel bogie
has not extended to the locked position, keep descending with the nose
bogie in the almost fully exte;ded position. (The nose bogie will move

into the locked position after the airspeed has dropped below A70‘km/hr.)

2. As you come dowmn, do not let the airspeed go above Mach 0.82, by
the machmeter, down to an altitude of 8,600 meters; at altitudes below
8,600 meters, keep the speed at 600 km/hr. VWith this method it should
take 2 minutes and 4O seconds to make an emergency descent from 11,000
meters to 5,000 meters. During such a dcﬁpcnt the aircraft remains

completely stable and under control.

3. After reaching a safe altitude, draw the stick smoothly back toward

You to bring the aircraft into level flight, making sure that the loss in

altitude during the pull-out is not less than 300-400 meters.
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As you pull out into level flight, be sure that you hold course, any

change of which will show up in a banking of the aircraft.

L, During an eumergency descent, the co-pilot must:

- keep an eye on the Mach meter and report any changes in its
indication to the captain; beginning with 550 kn/hr, report all increases
in indicated airspeed;

- report any banking or drift from course by the aircraft to

the captain.

13. GROUND-CORTROL API'ROACH IN INSTRUMENT-LANDING MODE

1. Approach to the airport area is, as a rule, made through the
outer marker beacon or the radio of the aprroach corridor with the AREK-11
automatic radio compass, by means of the RSBN-2S radio navigation system -
of local navigation or by means of airborne and ground radars.

2, The necessary flight path of ﬁhe aircraft during desccnt,.with
the half-value of the wind taken into account, measured at the flight

altitude, for a given vertical velocity is determined by the formula:

t = Resh = Hiog ; Scp, = (vcp -+ H%! ) bep 3
v, '
where: tch = time required to descend to a given altitude WH'
Hesh = stacking altitude;
Hpod = altitude of approach to airfield;
Sen = flight path during descent;
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ch = mean air speed during descent;
W-V = equivalent wind at flight altitude;
VV = vertical velocity.

Before initiating the descent from the stacking altitude, check the
position of the variation index on the USh navigator's instrument (at z6ro).

As you come dowvm, check the USh instrument readings and compare them
with the readings of the "G" pointer of the UGA-1U Zgyro indicator27.

If the two differ by more than 20, level out and match up the system.

3, Bring the aircraft to the initial point of descent for the
approach to a landing at the stacking position assigned by the flight

controller according to the standard pressure of 600 mm Hg.

4. Switching the K5 coursc—indicating‘system to the "MK"("magnetic
heading") mode must be done in the vicinity of the airfield before

initiating the maneuver for the landing approach,

5. If the usual radar checkpoints are present in the vicinit; of
the airfield, the aprroach for the landing is monitored with the ROZ-1

radar.,

. % LANDING APTRO: ' 5 !
565 L 14. THE LANDING APFROACH AND THE LANDING
1. Once communications with the airport have been established and
permission to apyroach for a landing has been received, all members of the

crew will shift the altimeter dials over to airport pressure (and report
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the shift-over to the captain).
Descent and maneuvering for the approach to landing are done by
radio (see chapter on radio equipment) according to the approach for

landing plan, or in a straight line from an initial altitude established

by the particular airport.

The "Big Box" landing Approach Method

2. The principal method of approach fqr a landing is by the "big
box" method (large rectangular flight path). Depending of the angle of
aprroach to the runway axis, the aircraft can be written” into the plan
of the big rectangular route at various points at the circle altitude, i.e,
points which will guarantee minimum time for the approach to ths larding.
The point of initiation of desgcnt must be chosen on the aporoach path to
the airport in such a way that the aircraft will be flying ap constant
speed and altitude at the moment it turns for the approach along the axis

of the runway.

3. Aftcr 13 minutes have elapsed, turn 180 degrees with a 15-degree
bank and as you descend to 1,200 meters, hold the indicated airspeed to
500-450 km/hr and the rate of descent 10 meters per second. After coming
out of the turn, drop to the altitude of the 400-600-meter circle. At the
morent you pacs the outer marker beacon, drop your indicated airspeed to

LOO km/hr and give the co-pilot the order, "Extend the Landing Gear "

- 464 -
8-E-C-R-E-T
NO FORBIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4



. N | |
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4

. §-E-C-R-E-T | |
NO FORETGN DISSEM S0X1-HUM

Once the signal lights go on to indicate the landing gear in the
extended position, establish in the system a pressure of 210 (plus 10,
minus 7) for ZO—BO_scconds, then set the landing-gear switch to the
"neutral" position. When given the order by the captain, the co-pilot
extends the landing gear, closes the cabin pressurizétion valves and
reports to the captain. After the landing gear has been extended, drop

the indicated airspeed to a steady 350 km/hr by reducing the engine rpm.

L. At a true relative bearing of 21,0° (1200) make the third turn

with a 15° bank and an indicated airspeed of 350 km/hr.

5. After the third turn, extend the flaps 20° and reduce the
indicated airspeed to 300 km/hr. The fourth turn is executed at a true
relative bearing of 285-290° at 300 km/hr. After the fourth turn and
before entering into the glidc.path, extend the flaps to 38°. When
executing the automatic apjproach for landing with the BSU—éP, be guided by

the chapters on radio equipment and the airborne BSU-3P system.

2“115 T v 2N -
85 L VARNING: 1. If, when the flaps are extended, the lateral stability of the

aircraft is disturbed and a considerable force is generated
on the control stick from the ailerons, give the order to
reduce the flap angle slowly. Then, once the pulsations of
the flaps have been ¢liminated, re-establish the lateral
stability of the aircraft and do not change the flap angles
until touchdown. The descent is made at increased speed
(10=15 km/hr above normal).

2, 1If, when the aircraft is in flight, the spoil?rs ertend '
automatically and impair the lateral equiiibrivm of the alr-
craft, first check the position of the spoiler extend bu?ton
bracket and if it has slipped off the latch, set the spoiler
switch on "Forced Retraction'. If the spoilers still do not
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retract, use the flaps extended to 20o and speed about
10-15 km/hr faster than normal for the landing.
The speed for entering into the glide path and passing the outer and
inner guide beacons should be 250-260 km/hr, indicated airspeed.
At the optimum glide path descent angle of attack of ZOAO‘, the air-
craft should pass the outer marker b;acon at an altitude of 200 meters and

the inner marker beacon at 60 meters,

6. Correcting the alignment of the aircraft with the centerline of
the runway is done right after making the fourth turn . When required,

turns nust be coordinated,

7. After entering into the glide path, extend the ventral flaps and
set the engines on the operating mode which will guarantee normal descent

along the glide path.

8. Maintain speed at least 250-260 km/hr only the entire straight-
line landing run until the levelling-out altitude is reached.

9. Lévclling out is begun at an altitude of 8-10 meters; while
levelling out, smoothly reduce the engine rpm. Throttling the engines
at a higher altitude is not recommended, because it may cause a rapid
reduction in altitude and airspeed. As the:speed drops further, increase
the pitch angle, bringing it to landing at 4.5 - 5° by the end of the
levelling out run. Vhen levelling out, avoid all rolling motions and
avoid landing on one wheel, When the wheels touch down, extend the

spoilers. Right after touching down, bring down the nose bogie and appl;
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brakes with a smooth depression of the pedals. The forward speed at the
time the brakes are applied should not be greater than 225 km/hr. If

necessary, release the brake parachute,

NOTE: The landing parachute is used as a means of shortening the rollout
, distance and is released in the following cases:
- landing on icy, snow-covered or flooded runway;
- to abort a tazke-off;
-~ when brake system fails;
- Janding on a runway of limited size.

2-116 If the main brake system fails, use the emergency brake
L65 L

system, but first release the main brake pedals,

WARNING: When using the emergency brakes, be sure to brake smoothly,
because the emergency bralie system does not have automatic
brakes and fast braking could tear the tires from the wheels,
particularly in the first half of the rollout, Also avoid
unnecessary braking, since this leads to a rapid discharge
of the c¢mergency brake system., Use of the main and cmergency
brake systems at thc same time is forbidden.

14. Vhen released at an aircraft speed of not over 250 km/hr, the

2k
oy

)__J
i

landing brake parachute will shorten the rolloutby 13-15 %. Brake
parachute separation should be at the end of the rollout before the turn
into the taxi track. On clear, uncongested airfields the brake parachute
may be released on the runway right at the end of the rollout, before the

turn onto the taxi track.

VARNING: Extensive stcering and turns with the parachute extened are
forbvidden, since this could damage the chute container doors,
which could cause a premature, spontaneous release or failure
of the chute the next time it was released.

- 26%:-—
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15. At‘thc end of the rollout, retract the spoilers, flaps and
speed brakes. After retracting the lifting devices, depress and release
the nose bogie steering switch to provide plus-minus 35° wheel rotation,
then switch off the rudder loader switch,

In circling flights with short time intervals between landings,
during an extended taxiing run with brakes applied or with frequent braking
during taxiing in a cross wind, the‘brakes’in the main landing gear bogies
can overheat and fail to function properly. In order to avoid this, keep
an eye on the brake temperature at all times during such handling of the
aircraft,

Two successive landings with braking are permitted under the
following conditions:

-~ circling flight with landing gear extended over a period
of not less than 10 minutes;

- landing weight 33-35 tons and &oderate braking at speeds
of 170-180 lm/hr.

After two successive landings the wheel parts and brakes must be
force-cooled with water or compressed air down to a temperature of at
Jeast plus 40°C (104°F).

The parking brake may be used in starting, when testing the
engines and during an inspection of the ai;craft.

The parking brake must not be applied for an extended period of

time right after an extended period of taxiing and braking.

- 26§f—
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Crew Duties During Landing Approach

16. Navigator:

~ After permission has been given for landing approach, the
navigator rmst tune the radio compass to the airfield radio station and
check its operation and if it does not function properly, reports this to
the captain;

- reports to the captain ihe flight altitude, airspeed and
the time that turns are initiated;

- on a straight-line flight when the ground is not visible,

reports the lateral drift from the runway centerline and gives course .

corrections;
2-118 | _
465 L -~ reports to the captain the airspeed and flight altitude, and

on the run-out he reports the center of the runway and the time when the

distance to the end of the runway reaches 300 meters,

Copilot:

; assists the captain in piloting the aircraft, when instructed
to do so;

-~ monitors the UHF communications with the dispatcher and
conveys all received orders to the captain immediately (if audibility is
poor); ‘

- before the apiroach to landing, checks the fuel reserve and
fuel systen opcration;

~ extends the landing gear upon order of the captain;
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- checks pressure in the emergency system (should be 210 kg/cmz);

- checks switching-on of automatic brake system;

- checks position of nose-bogie steering-mechanism switch (should
be in the "ON" position);

- upon the order of the captain, extends flaps, ventral flaps
and reports doing so to the captain;

- checks to make sure tha? the cabin-pressurization valves are
closed.

Steward:

-~ In the winter when the air temperature at the ground is
below minus 5°C (23°F), before the aircraft lands at a terminal point or

its basec airport, the steward must drain the water out of the toilel tanks.

15. LANDIEG-ABORT FOR SECOND GO—AROUND WITH BOTH LNUINFS OPERATILG
1. Pulling-out for a second go-around with landlng gear and flaps
extended (38 ) is permitted for any flight weight at any altitude above

50 meters,

2., Having received permission to pull out for a second go-around,

the captain must:

- slowly shift the engines over to the take-off mode and notify
the crew of the second go-around; give the order to retract flaps if they
have been extended;

- bring the aircraft out of the descent by maintaining constant
speed until the aircraft begins to climb and hold the landing approach

bearing (do not allow speed to drop below the 250-260-km/hr gliding speed

- 269 -

S-E-C-R-E-T
NO FOREIGH DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4



Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4

50X1-HUM

. 8-E-C~-R-E~T
NO FOREIGN DISSEM

established for landingz weights of 37-40 tons);

- after bringing the aircraft into a climb and the engines over
to the take-off mode, give the order to retract the landing gear, then
gradually increase airspeed;

- at an altitude of not under 80 meters and an airspeed of
330 km/hr, give the order to retract the flaps;

- continue to accslerate speed as the aircraft climbs. After
reaching a safe altitude, obtain from the flight training officer instruc~
tions for further action.

2-119 3. As soon as the aircraft pulls out for the second go-around, the
navigator must begin reporting the indicuted airspeed for every 10 km/hr
change and rmust monitor the holding of the computed landing approach
heading.

L. Vhen instructed to do éo by the pilot; the co-pilot pilots ﬁhe
aircraft, allowing no rolling or drifting from course, retracts the flaps

in two stages and reports execution to the captain.

16, APIROACH AND LANDING IN A CROSSWIND

During an aprroach for a landing in a crosswind, after the fourth
turn and before touchdown, drift should be compensated only by a lead angle
relative to the heading. At the moment of touchdovm, turn the aircraft
in line with the runway and_hold the heading on the runway centerline by
using the rudder and brakes. The airspeed during the glide in a cross

and bumpy air should be 5-10 km/hr faster than under normal conditir
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The landing speed should be 5-10 km/hr faster than that computed for a
landing in the absence of the crosswind. Landing in a crosswind must be
done with a very precise ap;:oach by the aircraft to the ground and a
smooth tou;hdown. Abrupt levelling-out is not permitted under these
conditions. The limiting admissible lateral wind component for a landing
is 14 meters per second. If the landing parachute is to be used in a
landing in a crosswind, the chute is released as follows: turn the air-
craft toward the edge of the runway on the leeward side, then veer it
along the edge of the runway so that the parachute will release over the
unpaved ground, then release it.

If the aircraft has the tendency to rotate, which cannot be countered
by a deflection of the pedals or use of the main brakes, one of the emer-

gericy orake levers should be used,

17. LAXDING On Al ICY RUNWAY

When a landing is ma@e on an icy runway, the effectiveness of the
brakes is sharply reduced. A lending on an icy runway must always be made
with the use of the brake parachute, In this case the parachute must be
released after touchdown and at a speed of not over 250 km/hr. During a

landing on an icy runway the limiting-admissible value for a lateral wind

r
conponent is 6 meters per second.
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18, TAXIING TO P:RK POSITION AND ENGINE SHUTDO!N

1. At the end of the rollout, drop the cabin pressure by shutting
off the switch on the co-pilot's instrument panel,

2, After taxiing to the purk position, the captain should check to
see that the brake operation is normal and that the pressure in the
hydraulic ac;umulators is normal (210 kg/cm?)‘ Switch off the DR-134M
yaw  damper.

3. When the aircraft is taxied to the park position, it should be
stopped 50 meters short of the position and wait for the signal to proceead,

4. Vhen taxiing the aircraft keep an eye on the signals given from
the ground. During the taxiing, the aircraft speed should not exceed the
walking pace of the ground parking attendant.

5. The co-pilot and navigator must keep a watch out for obstacles
and report all observed obstacles to the caplain during the taxiing period.

6. After the taxiing run, when the aircraft.has been stopped in front
of the airport terminal platform or at the park position, the following
must be done:

By the captain:

- aircraft held with brakes on;
- gives crew order to shut off unneeded (accessory) electric
power outlets;

- shifts independent hydraulic system switch into the "OFF"

position;

- 270~

§-E-C-R-E-T
NO FOREIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4



| |

Declassified in Part - Sanitized Copy Approved for Release 2012/%4/18 : CIA-RDP78-03066R000400020001-4
. S«E-C-R-E~ C ‘

NO FOREIGN DISSEM

50X1-HUM

- switches spoiler switch to the "OFF" position;
- stops engines as instructed by the section titled,
"Stop;ing the Engines;"
- after chocks have been put under wheels, releases brakes
and locks control and aileron levers.
WARNING: Following flights, particularly circular flights,
and taxiing to the park position, do not apyly the
parking brake until the brakes and wheels have

cooled down, in order to avoid brake mechanism
failures,

By the co-pilot:

- when ordered to do so by the captain, switches off the

unneeded (accessory) electric power outlets;

- observes placing ¢ of chocks under wheels and reports

execution Lo captain;.

~ requests connection of aircraft electrical circuit to
airport power source;

NOTE: If airport electrical power source is not available,
the aircraft power circuit may be used only for duty
and night illumination, threshold illumination and
required instrument power.

- switches off batteries and airport power after passengers

have been disembarked and bazgage unloaded.

v

NOTE: If airport power is available at intermediate airports
(in winter with temperatures of -25° and below) the
airport power may remain connected up to the aircraft
power circuit in order to heat up the batteries,
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By the steward:

- after engines are ewitched off, switches off the main
cabin lighting;

- checks to see that the electrical devices in the pantry,
kitchen, and signalling devices are off, and that the thermos cocks are
closed;

- shuts off all switches on the steward's panel after the
passengers have disembarked; in hours of darkness, duty lights and
ceiling lights at the entrance are left burning;

- when the aircraft is parked for a short periocd at an
intermediate airport, switching on all illumination is permitted only

if the alrport power supply is.switched on,.

7. Leaving the aircraft israllowed only with thélpefmissiod of the
captain. Upon leaving the aircraft, all crew members must see that all
switches and rheostats at their working areas are in the "OFF" position.

As long as the electrical circuits are in working order, the circuit
breakers on the circuit breaker panels do not have to be switched off.
Disconnect the aircraft electric power circuit by switching off the
batteries, and switch off the airport electric power sup;ly by means of

the switches on the electric power control panel,
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- — B. EMERGENCY FLIGHT CONDITIONS
L65 L

(Special Situations)
1. FAILURE OF ONE ENGINE DURING TAKE-OFF
1. The main indications that an engine has failed are:
- fuel and oil pressures drop below normal limits;
- increase or decrease of temperature of the gases;
~ drop in engine‘rpm without change of engine control position;
- engine flutter,

2, An indication to the person rviloting the aircraft that an
engine has failed is the tendency of the aircraft to turn and bark toward
the side ofythe failing engine.

3. Vhenever an engine fails during the take-off run, the captain
should either abort or continue the take-off, depending on the length of the
runway, the weight of the aireraft and the atmospheric conditions:

-~ 1if the engine fails atvan aircraft speed equal to or less
than decision speed (for G = 44 tons, V

Pr resh (Vdec

normal weather conditions), the take-off is aborted;

) = 235 km/hr under

~ 1if the engine fails at a speed greaier than decision

speed, the take-off is continued.
Determining the commitment speed for a take-off under other

L4

weather conditions than normal is done as described in the example (Section
3, page L1).
L. Uhen aborting a take-off:
S-E-C~-R-E~T
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- bring the throttle controls of both engines to idle;
-~ extend the spoilers and release the drag parachute;
- apply the brakes forcibly;

— switch off the engine which has failed.

If there is a threat of collision with any Qbstacles, turn the
nose wheels up to 350 and apply the brakes discretely. When the take-off
is to be contimuied, the tendency of the aircraft to turn at the moment the
engine dies can be countered during the remaining take-off and climbout by
ap;ropriate pedal deflection with simultaneous control stick deflection up
to half way toward the side of the operating enginc and the creation of a

2-3° poll toward the side of the operating engine.

5. Once you have attained the speed at which the nose wheel is
15fted off the ground (for the given take-off weight), smoothly pull back
on the stick and separate thé aircraft from the ground.

2-123
465 L

After the aivcraft has lifted off and attained an altitudd of 5 meters,
retract the landing gear and climb smoothly, while holding a safe take-off
speed (V, = Vysiry off = 260 km/hr).

At an altitude of 120 meters in level flight, accelerate up to
a safe speed (Figures 3-6, 3-7) and retract the flaps in steps. Vhen a
safe altitude is reached and when the airsp;ed is at least 280 xn/hr,
execute the first turn, with a bank of not more than 150, in the direction
of the operating engine, and thent

-~ shift the operating engine into the norma2l operating mode;
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-~ switch off the engine which has failed and close the
fire valve;

-~ close the pressurizing valve and proceed in accordance
with the instructions in Section 14 (page 2-134).

NOTE: During circular flight with one engine out and

flaps retracted, the rudder spring loader may be
switched off if necessary.

Whenever the external signs and instrument indications that an engine
has failed are accompanied by the lighting up of the light register marked
"TIOFAP" ("fire"), cuickly shut off the burning engine and close the fire
valve. Then proceed according to instructions in the section "FIKE ABOARD
THE ATHCRFT" (Section 4., page 2-125).

Failure of an engine directly upon lift-off or dircctly after lift-off
causes a very strong tendency on.the part of the aircraft to turn. In thié
case,. quickly deflect the pedal and bank 2-30 toward the .operating éngin&
in order to hold the aircraft on its heading. Proceed as for the case of
engine failure during a take-off run when take—off.is continued. During the
takeoff roll and climbout, forces on the rudder and ailerons are
overcome without being removed by means of the trim-tabs.

During the entire take-off period, when one engine is out, the navigator
regularly reports to the captain the speed oi; the aircraft, noting all
changes in speed, varticularly decreases.

The co-pilot contributes to the handling of the aircraft only when

instructed to do so by the cartain.
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Vhen a take-off is to be continued after one engine fails, once a
safe altitude has been reached, rroceed to the landing mode and land at
the airport where you have taken off, or at the nearest emergency airport,

If possible, bring the landing weight dowm to the admissible weight,

2. FAILURE OF ONE ENGINE DURING CLIMBOUT

When one engine fails as the aircraft is in a climb, the aircraft tends
to turn in the direction of the failiﬁg engine and goes into a roll in the
same direction., This tendency is easily countered by means of the rudder
and ailerons,

If an engine fails at a low altitude before the first turn is exe-

cuted, proceed as in the case of continuation of take-off.

2-124
25 L

If an engine fails at ipw altitudes during climbout:
-~ usc¢ rudder snd aileron controls to prevent aircraft from
turning and banking; |
~ switch off the faulty engine;
-~ . close the fire valve and the pressurizing valve of the
faulty engine

- switch on the cross-feed valve and land at the nearest

airfield.

¥

The TU-134 aircraft can climb to 4,000 - 5,000 meters with one engine

in the normal operation mode.

During a flight on one engzine with flaps retracted, turns are coordinated
with a banking of not over 150 in either direction and at a speed of not

less than 330 km/hr.
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Yhen approaching to land, proceed as indicated in the section titled

",pproaching to a Landing On One Engine."

3, FAILURE OF ONE ENGINE DURING FLIGHT
When one engine fails in cruising flight:
- keep the aircraft from turning and banking;
- hold the operating engine on normal rpm and switch off the
faulty engine;
- close the fire valve and the cabin-pressurizing valve of the
faulty engine;
- set the airfraft on an indic:ted airspced of 430 km/hr;

- open the cross-feed valve and land at the nearest airport.

In order to guarantee an equal consumption of fuel from the right and
left torsion-box integral tanks;,the ETsN-45 pumps of the operating engine
must be switched on and off periodically.so thaf when the aircfaft lands
the difference in the amount of fuel in the right and left tanks will not
be over LOO kilograms,

When the operating engine is in normal operating mode, the aircraft
will drop from the cruising altitude with a gradually decreasing vertical
speed until it reiches the flight ceiling with one operating engine (about
5,500 neters). After this ceiling is reached, continue the flight on
normal engine rpm while maintaining indicated airspeed of 430 km/hr.

In this case the aircraft will climb very slightly as the fuel is used up.

when the aircraft is flying under icing conditions, the navigator must
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check the load on the generators and if it exceeds 400 amperes on each
generator, he must report to the captain the necessity of shutting off

some of the current-consuming outlets,

2-125 4, FIRE ABOARD THE AIRCRAFT
1. If the light register "[loxap" (fire) and the red light
come on, indiczting the location of the fire (in the left or right engine
pod or engine), the captain must:
- shift the engine control rod (on the side where the fire
is indicated) to the "OcTanOB! (stop) position; |

- close the fire valve;

close the cabin pressurizing valve;

reduce speed to 340 km/hr;

-~ if the fire is not extinguished on thg first attempt,
depress the button "BHINUEHUE ornerymuTeneft” (fire-extinguishers oﬁ)
a second time and then, if necessary, and if the fire is located in the
engine pod,. the button"ﬂo}l(ap B MOTOroHgonax" (fire in engine pods),
or the button "BEJHUeHWe NpOTUBOMOMApHOH# cucremMH" (fire-fighting

system on) once, and a second time if the fire is located inside the

engine,

NOTE: The first action in the extinguishing of a fire in the pods
is automatic.
2. If the first (second) attempt to extinguish the fire with

the main system of extinguishers has been executed, and the systen has
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returned to the original position, then, if a second fire breaks out on
the aircraft (signal lamp lights and "Fire" light register goes on), deoress

the button for switching on the unexpended pod or engine extinguishers.

3. If a fire is located visibly in the engine pods and the
signal light and "fire" light register do not go on, switch on the fire-
fighting system by hand, whereby the captain must:

- after finding the exact location of the fire, depress the
lamp button of the engine pod in which the fire has been detected;

- rproceed as instructed in 1. above,

In the case of a visual locstion of a fire, when the signal lamps do
not go on, and the first (second) attempt has been made to extinguish
the fire, the second (third) atéempt necessitates:

- depreséing the lamp-button "Fire in engine pods" for
the pod in which the fire has been detected or depressing the button
"Fire-fignting system on" for the engine in which the fire has been located.
This opens £he valve that feeds fire-extinguishing substance to the site
of the fire;

~ depress the button to switch on the unexpended extinguisher
of the pod or engine; ®

- proceed as instructed in 1. above.

Once a fire has been extinguished, the "Fire" 1light register should

go off, and if the main switch of the fire-fighting system is set to
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the "BHEIoUeHG"(OFF) position and then to "RBrrmowueno" (ON), the fire
alarm system should return to the neutral position, and the lamp-button
should go off,

2-126 The co-pilot should go into the passenger cabin, look out the portholes
and determine the 1limits of the fire, and report to the captain.

NOTE: The system switch does not have to be thrown into the "OrE"
position until 20 seconds- after the extinguishers have responded;
this allows time for the pressure in the system to equalize
with that of the atmosphere, If there is pressure in the system,
the electromagnetic valves will not open.

If a fire should break out in the cabin, the navigator and co-pilot

must quickly put it out with the hand carbon-dioxide fire extinguishers,
which are in the forward passageway and on the back wall of the passenger
compartment, In such a situatien, never allow the passengers to move to

the 5ack of the compartment, -since this disrupts the rear center of gravity -
of the aircraft.

If a fire that breaks out during a flight caﬁnot be extinguished, once

this has beén reported to the captain by the co-pilot, the captain lmmediately

executes an emcrgency descent for a forced landing.

5, ELECIRICAL EQUIPMENT SYSTEM MALFUNCTIONS

Short Circuits

1. Short-circuiting to ground by the distribution bus bars or
power cables can lead to a current cut-off in the main DG circuit of the

aircraft. When a short occurs, the load currznt increases abruptly: the

'286“
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pointers of the ammeters for the generators and batteries Jump to the
far right ("jump off the scale"); the voltage in the circuit drops
abruptly, and the smell or smoke of burning insulation ¥ay be detected.

In such a case, the navigator must switch off all the generators and report

to the captain that the main electric circuit is out.

2. When the main DC circuit, cuts off, t he batteries are auto-
matically switched over to the buses of the emergency circuit after the
generators have been switched off; the supply of poier from the batterics

is monitored by the lighting up of the lamp labeled "NPUCOPH nuTanLTCAH
0T akkyuynAaTopa" (instruments supplied from battery).

——— If the automatic switching device does not function, the navigator
o -

must switch the battery bus switch into the circuit.

3. Those instruments and assemblies which are powered directly

from the batteries in the emergency operation are:

main ARE-II radio compass

-~ pitot heater for instruments on pilot's panel

- SPU-7 intercon

- SGU-15 public-address system

- drag chute controls

- sound and light signals for cabin pressure drop
- P0O-500 and S5PO-4 converters

- cabin pressurization controls
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- red light illuminaticn in crew's cabin

- speed limit indicators

- automatic brake system control

~ landing-gear and spoiler signals

- aileron and rudder trim-tab controls

- hydraulic system and cross-feed controls

~ indicators of flaps, belly-flap and stabilizer
- landing gear control;

- engine starter controls

= power supply to the "Lotos" communications radio

- indicators for oil pressure and temperature and fuel
pressure

-~ PT-125Ts converter for the AGD-1
- fuel pumps and-gauges
- fire and main valves

- fuel pump operation sisnals,

The automatic circuit breakers for these assemblies and components
are framed in yellow. The remaining current consuming elements are cut
off after the generators are switched off and the emergency buses are

switched over to battery.

-

L. 1If the batteries are fully charged and in good condition, they
can supply the needed rower to operate the asssemblies and components

connected to the emergency buses for about one hour of flight.
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5. After switching over to emergency power supply, make an
attempt to locate the fault in the electrical system and restore it to
normal. operation;. this is done as follows:

- switch off ali the circuit breakers on the circuit-breaker
panels and electrical panels except the automatic circuit breakers framed
in yellow;

. = if there is the smcli or smoke from burning insulation,
try to track down the location of the fault and repair it;

2—12%_
L65 L

- switch on the generators, one at a time, and cbserve the

| indications of their ammeters and voltmetcrs; the batteries switch over
to the main circuit automatically once one generator is switched omnj
= alternately switch on the circuit breakc?s of those
current consuming devices which are more neccssary_than.others for’ continuing
the flight and, checking the ammeter readings each time, check for the |

recurrence of smoke or smell of burning.,

6, If the fault cannot be located and if the ammeters azain
Jump to the far right when the generators are switched on, switch off the
generators and prepare to land at the nearest alrport, using only those

instruments and assemblies switched into the. emergency bus.

Generator Failure

~ The aircraft has four DC generators. If two of them fail, there may not

_28%_
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be enough energy‘from the remaining two to supply all the current consuming
outlets. The failure of generators and their disconnection from the aircraft
power circuit are signaled by'the red lamps on the navigator's electric
power control panel and on the light register on the center instrument panel,
If one or two generators should fail, switch off the one or ones that
have failed and check the load on the operating generators; if it is above
400 amperes, shut off the bus of the electrical convenience outlets and
report doing so to the captain., Once these outlets have been switched off
keep monltorlng the load on the operating gencrators to make sure that it
does not exceed 400 amperes., If it does exceed this value, the members of

the crew, on the captain's orders, must shut off the less important electrical

" oublets,

.6; LANDING GEAR R&TRACTION AND EXTENSION SYSTEM MAL?UNCTIONS

Incompléte Retraction

_ 1. If, when the landing gear is being retractcd; the pressure in

| the system is 200-210 kg/cm? and one or more signal lamps fails of fail to

| 2929 light up, or ail the lamps indicating retracted position light up, but after
the handle of the PPNG-15 switch has been turned to the original position,

‘% one or more of these lamps goes or go out, this indicates that the bogie for

| which these lamps signal retraction has not’Tﬁlly retracted, In this case

the airspeed must be reduced to 350 km/hr, the landing gear must be extended

by means of the prinary system and retracted again.

- 28é_~
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- 2. If the second attempt to retract the bogie still does not
bring it t§ the locked position aﬁd the signal lamps light but then go out
or still do not light when the PPNG-15 switch is shifted to the neutral
position; report to the flight controller and act according to his instruetions.
WARNING: A flight must not be continued to destination if the landing
gear bogies are not in the locked position, but are being

‘'held in the retracted position by the pressure in the
hydraulic system.

Landing Gear Extension Malfunctions

3. If,vwhen the landing gear is extended,one of the signal lamps

indicating extension does not light up:

_ - make sure that the lamp has not burned out; this is done
‘ > by preésing the button to chcck'if all the lamps are good;
| ~ shift the handlé of the PPNG-15 switcﬁ.té.thc neutral
; -'position and make sure that the pressure in the main hydraulic system has
g not dropped below 200-210 kg/cm?,
WARNING: If the pressure in the system has dropped below 200 kg/cm2,
extend the landing gear by means of the emergency system
in accordance with the instructions in the section titled,
"Emergency Completion of Landing-Gear Extension."
-~ reduce airspeed to 350 kmjhr;
~ again shift th& switch handle to the position, "Extend,"
(Nlhinymeno“) and; vhile holding it in this position for about 8-10 seconds,
-
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‘make sure that the pressure in the system has returned to 200-210 kg/cm2
following the drop in pressure, then check the position of the nose bogie
through the window in the deck on the basis of the position of the mechanical
indicator (indicating marker); when the gear is fully extended the indicator

should be turned to the white side,

4 If these procedures do not lead to the lighting of the signal
lamp, the extension of the_landing gear must be conmpleted by means of the
emergency hydraulic system, The closing of the main landing gear doors
after extension indicates phat the landing gear is in the locked position

(can be followed visually).

".-130 | ; - Emergency Completion of Landing-Gear Extension

5. If, at an airspeed of 350 km/hr, the landing_gear, being
extended by means of the main hydraulic éystcm; does not move all tge way.
to the locked position and the green 1ight does not go on, and if a visual
obserVution,reveals that the nose bogie has not fully extended, the landing
gear must be b;ought into the completely extended position by means of the
; emergency hydrauvlic system,

Before extending the landing gear by means of the amergenéy system,
make sure that the handle of the PPNG-15 swi%ch, which controls thé main
sysﬁem of extension and retraction of the landing gear, is in the center

~ (neutral) position, then press the button of the handle labeled " LaCCH

aBapuitHo” (Landing gear emergency) on the right engine panel, turn the
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S’ Jandle all the way up and leave it in the up position.
If the signal lamp does not light, repeat the procedure described
in point 3, paregraph L of the section titled "Landing-Gear Extension Mal-

functions,"

/ NOTE: 1. The landing-gear extension handle remains in the extended
position until the aircraft comes to a halt at its parking
location. After the aircraft has come to the stop, the
handle is returned to the original position only after the
reason for the use of the emergency system has been
clarified.

2, If the emergency system breaks down, the landing gear can

be extended manually by means of a pump (emergency extension
handle out) which takcs about 15-20 minutes.,

WARNING: In order to guarantee full pressure in the hydraulic system
: after the aircraft lands, one of the engines must remain in
operation until measures have been taken to prevent collapse

of the landing gear.

~7. POSSIBLE FAILURES OF THE DR-134M YAW:DAMPER
l. If the yaw damper falls with the RAU lever fully
' extended, thg pointer of one of the ratio meters will position itself
in an extreme position, yhereby the aircraft will undergo involuntary
side-slipping accompanied'by a marked banking,

The side-slipping must be corrected by means of the pedals,

~

and the banking by means of the ailerons.
Then, while in.the level flight mode, shut off the faulty
channel of the yaw damper (the greenlight on the PNK should go out).

The RAU lever of the faulty channel should be in the neutral position.

_28?_
8-E~-C-R-E-T
. NO FOREIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4

T

. NO FOREIGN DISSEM o bUX1}4UM



; N 0001-4 ‘J

ified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4 . . .
Declassified in Py PP NO FOREIGN DISSEM s SRR

b ' Continue the flight with the one channel on.

2. -When switching off a damper make sure that you quickly
;rebalancg the pedals at the moment you shift the RAU lever into the neutral
:pésition.
2~-131 If the RAU lever does not shift into neutral, balance the forces on the
pedals and continue the flight with the pedals shifted from the neutral
position.

3. When the aircraft undergoes yawing and rolling oscillations
and rudder fiutter (pointers of both ratio meters fluctuate chaotically, so
that it is impossible to tell whidh channel is faulty); switch off both
channels and switch them on again altérnately to tell which is faulty; .then
switch off the faulty one. Coribinue the flight on the good channel.

NOTE:  When both channels sre out during a flight, the tendency
toward lateral oscillation is greatly increased and for

this reason abrupt deflections of the rudder and ailerons
should be avoided. -

7(a). AP-6Ye Autopilot Failures . Failure of the AP6Ye is

accompanied by a rudder shift to one side, which leads to a rolling,
yYawing, pitching - or diving by the aircraft. In all such cases, the
i autopilot must be switched off immediately and the aircraft brought back

into the original flight mode, Continue the flight with the autopilot
switched off.
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8. PEDAL CONTROL OF RUDDER WITHOUT BOOSTER ASSIST
1. Pedal control of rudder without booster assist in flight is
ﬂ employed: .- ~ when main and independent hydraulic systems failj;

]

- when any type abnormality occurs in the rudder system

- (spontaneous movement of pedals, making control difficult).

2. The switch to pedal control with the booster off is made

automatically when the pressure in the main and independent hydraulic

- systems drops below 7 kg/cmz, or when the booster must be switched off,

3. Whenever the aircraft is flying with the booster shut off,
the emergency cross-feed valve must be switched on in order to reduce the

load on the pedals.

L. When the booster is shut off, or fails, the DR-134 M yaw

damper automatically cuts off,

9. LANDING WITH NOSE WHEELS RETRACTED
1. When landing with nose wheels retracted:

= report to the flight controller the failure of the landlng

gear, obtain permission to land and instructions of flight controller;

— reduce the flight weight as much as possible by reducing
the fuel supply down to 2,000 kilograms in cise it is necessary to make a
second go-around. Check the fuel reserve by the fuel gauge on the combination
dial;
NOTE: Under difficult approach to landing conditions, such as
zero visibility during daylight or when the landlng is
to be made at night, additional fuel may be kept in the.

tanks at the time of landing, with the permission of the
captain.
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~ prepare portable fire extinguishers in the compartments;
- depressurize the aircraft cabin;

~ prepare doors and hatches for the escape of passengers.

), 2. Before passing the outer marker beacon, create thé maximum
admissible rear center of gravity gy shifting cargo, baggage or mail from
the front baggage coumpartment into the rear of the aircraft, remembering
that shiftihg 100 kilograms of cargo from the forward baggage compartment

; iﬁto the rear baggage compartment shifts the cmnter ofkgravity back by
1.2 % of the mean chord for landing weights of 35 tons.

If the maximum admissible rear. center of gravity cannot be
obtained by shifting cargo, baggage or mail to the rear, if not all of the

- passenger seats are occupied dﬁring the flight, seat sonm_of the passengers
in fhe back row of scats, remembering that shifting one passengcf {rom the
first row to the back row shifts‘the center of gra&ity back by 0.6 %.

2-132 Switch on the light signals, "Fasten Seat Belts", in the

} .'paésenger qubartment, and the steward checks to see that all passengers

have done so. |

g ' 3. Wheﬁ in;pructed by thc_captain, the navigator switches off

~the unneeded electrical outlets and goes into the passenger compartment,

takes an emplty rear seat and fastens the seé%_belt; if no rear seat is
% empty, he sits on the divan in the rear vestibule. The shift of the navi-
- gator from his working station to the rear seat shifts the center of

gra#ity by 1.0 & of the mean chord,
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L. Refine the computed landing procedure as you pass the
inner marker beacon, then extend the landing flaps all the way.

| 5. As a rule, landing with the nose wheels retracted is done

on a prepared stip of ground. VIf phe strip of ground has not been so pre-
| ﬁared, land on the concrete runway, '

6. Flareout is initiated at the usual altitude, Make a
normal landing, depress the spoiler céntrol, relgase the landing parachute,

switch off the engines and close the fire valves,

‘ While keeping the nose of the_aircraf£ from putting down, smoothly
apply the brakes as long as the elevator remains effective, Before letting
8 the nose down, disoontinue braking and releass the parachute. On the
-/ _ run—out, after extending the spoilers and releasing the parachute, do not °

apply the wheel brakes if the runway or ground strlp is 1,600 meters or
more in length. At the moment the nose of the fusclage touches the ground

the fire-extinguishing system is automatically switched on.

B 1O. LANDING WITH ONE MAIN BOGLE RETRACTED
Al prelanding preparations are the same as for landing
with the nose wheel retracted, plus:

T

p ‘at airfields which have foam available, land only

on the concrete runway;

- flareout and holding off are done with a banking

toward the exiended.main bogie;
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|

- land with the good bogie between the canterline and
shoulder of the runway;
- after touching down and extending the spoilers,
} switch off the engines; let the aircraft down on the nose wheecl, give
" the co-pilot the order to close the fire valves; release the landing
pafachute; tilt the stick toward the extended main bogie and use the

°

ailerons to prevent the wing tip from touching the ground.

During the run-out, the moment the wing tip on the side of the re-
tracted main bogie touchéé‘the grouid, apply thé emergency wheel brakes
of the extended main bogie. At the moment the wing touches the ground,
the fire extinguishing system switches én automatically.

-r-133

T 11, FORCED ROUGH-FIELD LANDING

In all cases where the captain'of the aircraft is forced into the
-decision to land outside an airport, the landing should always be made with
the landing gear extended,
| Béfore landing, and if there is time, tell the navigator and the
stewardess to go into the passenger compartment.
If there are children without seats in the aircraft, the navigator
and stewardess must take every possible measure to protect them from violent

impact during the landing; after the aircraft has landed, the navigator and

stewardess should open the exit doors and the escape hatches, if possible.

¢ The landing should be made with the minimum rate of descent

- 292 -

| . 8-E-C-R-E-T
i ) , * NO FOREIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000400020001-4



Declassmed in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA RDP78- 03066R000400020001 4 ]

NO FOREIGN DISSEM SR "50X1-HUM

S’ }(at maximon landing angle until the tail skid shoe touches down).
Switch off the engines before touchdown. At the moment thé aircraft
touches down, release the landlng parachute and sp01lers. Do not pull back
| on the stick. Apply the main brakes and, if necessary, the emergency brakes,

Once the plane comes to a stop, sw1tch off the batteries and take all

possible measures to evacuate pasuengcrs, mail and cargo from the plane.

12, BELLY LANDING

1,\ A belly landing is made only on the ground.

2., If possible, obtain the maximum rear center of gravity before
landing. The captain gives the command, "Prepare for belly landing. Pass—
g engers fasten seat belts !'" Those crew members who are not directly involved
- in the landing procedure will é? to the passenger coumpartment when ordered-

to do so by‘the captain.
3. After the fourth sﬁing, extend the fiaps 20 degrees, and
“after passing the inner marker beacon extend the flaps to 38 degrees and
| sgt the indicated airspeed at 250-260 km/hr (for weights of 37-40 tons).
| L. In computing the landing procedure, make sure that the
reduced drag resuiting from the rgtracted, ¢ landing gear dbes not
ﬁause an overshoot during landing.

5. Before landing, switch off thévengincs; the co-pilot closes

the fire valves, the navigator cuts off the aircraft electric power circuit

by switching off the generators,
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6.7 During a forced belly landing, all three fire extinguishers
are automatically switched on to prevent a breakout of fire.

7. After the airgraft cones to a stop, the crew members mist
aid the passengers in leaving the‘aircraft through the door, cargo and
emgrgency_hatches and, if a fire has broken out in the aircraft and people
have been injured, the crew members must take all measures to aid the

victims and to put out the fire.

15. LANDING WITHOUT EXTENDING LANDING FLAPS
If the landing flap extension system fails, land without the
landing flaps extended; and with the belly flap extended.
Airspeed at the execution of the A4th swing should be 330-340

km/hr, during the glide 280-290 km/hr. The minimum airspeed on the

l straight landing path with flaps retracted must not drop below 280 km/hr.

Landing speed is 255-260 km/hr. After landing, extend the spoileré, ﬁse
normal braking and release the landing parachute,

Since extending the belly flap reduces éhe levelling—out and
holdingjoff'distance, the belly flap must be extended when a belly landing
is made.

The belly flap is exﬁcndcd on the straight path when the trans—r
ition is made to visual flight. Extending the belly flap necessitatcs
increasing the engine rpm in order to maintain the gliding speed. The

glide and the landing are made with pitch angles larger than those used

'in a.landing with flaps extended to 38°.
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14, LANDING_A?PROACH AND LANDING WITH ONE ENGINE

The approach and landing with one engine operating is, as far
as the flight prqcedure is cgncerned, practically the same as an aprroach
and landing with two engines. The swings during the approach are executed
both to the side of the operating and to the side of the inoperative engine
w1th a bank of up to 15 degrees and an airspeed of not under 330 km/hr,

The 1and1ng gear is extended before the fourth swing when the
airspeed is 330 km/hr. ‘

The fourth swing is also executed at 330 km/hr

After the fourth swing at a speed of 330 km/hr, extend the flaps
10 degrees and reduce speed to 270 km/hr and 280 km/hr, respectively, for

landing weights of 37 and 4O tons. The same speeds apply for the glide

path (up to the moment of levelling out).

The approach and lnnding with one engine is executed with the

rudder spring loader switched off;

 15. LANDING ABORT AND SECOND APPROACH WITH ONE ENGINE
A'go-around on one engine is possible at an altitudg of not less
than 70 meters, with 10 percent flap apd belly flap retracted. Once the
permission has bgcn granted for thc go-around:
lt Shift the operating enginé into the take-off mode;
2, Hold alrspecd at initial pull ‘up speed but not less than

270 and 280 km/hr, respectively, for landing weights of 37 and 4O tons.
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S’ Level off and, after the gngine‘has gssumcd the take-off mode, retract
* the landing gear and begin to climb at a speed of 270 - 280 ¥m/hr, In
_order to obtain the most advantagcpus conditions for a.papid climb and
: maximum controllability, use the recommended banking angle of 2-3 degrees
on the side of the operating engine with a stecady climboyt.
| | 3. VWhen the aircraft reaches an altitude of at least 100
meters, level oﬁt and, at a speed of 280 km/hr, retract the flaps in steps
and make the first swing at a safe al%itude. Then shift the engine into

its ratedrpm and repeat the approach for the landing.

16, LANDING WITH A 44-TON MAXIMUM PERMISSIBLE LOAD
In exceptional cases the aircraft may land with the Ly-ton maximum
admissible load on concrete stfips which are in normal copdition of use,

In the approach for the landing, after the fourth swing has been

executed, the indicated airspeed during the passage of the inner marker
beacon must be no less than 270 km/hr (38°flap, hOo belly flap). Landing
spéed is 25Q km/hr. When landing with maximum load, use the sboilers and
brake parachute on the landing run. After the landing, examine the landing
gear and airframq structures, particularly those places where the landing

gear is attached.
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: -’ / 17, GROUND EMERGENCY EVACUATION OF PASSENGTRS AND CRNW BY MEANS OF
' INFLATABLE SLIDES, FMERGENCY CHUTES AND (KNOTTED) ESCAPE ROPES
For emergency cases when a rapid evacuation of passengers and

. crew 1s necessary when the aircraft is on the ground, and when the necessary

ground evacuabion equipment is not available on the ground, the aircraft
carries an emergency TN=-3 inflatable slide (in the galley-pantry area next
to the enfry door on the left side), a canvas chute (next to the emergency

door on the right side) and escape ropes above all emergency hatches,

1. To prepare the inflatable slide for use:
- open thé entry door all the way;
- remove the cover marked "inflatable slide" in the
? galley-kitchen area and lay the cover aside;
- take the slide in its canvas cover to the entry door;
-~
2-136 : .
~Z€E~£~ - fasten the ends of the-straps,to'thc special.locks in
the door embrasure and @ject the slide and its cover out of the.aircraft.
Make sure that the connecting hose screwgd into the
slide and into the carbon dioxide bottle has not been broken.
When ejecting the cover and slide out of the aircraft
(after fastening the straps to the locks) pull the line to withdraw the
| pins out of the shafts on the canvas cover; the cover comes apart, and
% the slide will unwind and fall out to the ground ;
-~ vigorously turn the handle of the carbon dioxide bottle
% valve. The slide will inflate in 10-15 sgcgnds tq a excess pressure of
0.4 - 0.5 atm and assume its correct position at an angle of h5°.
A
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- NOTE: When there is a strong cross wind or when the ground is covered
with rocks, tree stumps or mounds, one or two members of the
crew should descend to the ground by the knotted rope on the
slide and guide the slide by its lower end in order to prevent

: it ffom drifting under the aircraft or getting stuck on some
i : protruding obstacle.

}_ -~ one or two members of the aircraft crew go down first
and help the passengers cone downkﬁhe slide,

Once the preparations for evacuation have been completed, the

evacuation of the .passengers is carried out without interruption.

WARNING: 1. Before passengers are evacuated, the steward must inform
them of the necessity of avoiding sharp objects, of
removing eye glasses, high-heeled shoes, and explains
how they should go down the slide, either sitting up
or lying on their backs.. .

2, The evacuation of 72 passengers with one TN-3 slide
takes only 3-4 minutes.

- 3, If there is a large fire in the vicinity of the entry
door it is better to use the canvas chute instead of the
inflated slide. The ¢hute can be attached at both the -
main (left) door and the emergency (right) door.

2. The canvas chute is prepared for use as follows:
- open either the main (left) or the emergency (right) door
21l the way; N
| ~ remove the chute in its canvas packing from the fasteners

near the emergency (right) door, remove it from its packing and place it

at the embrasure of the entry or emergency door H

~ attagh the shaped fasteners on the chute to the special

i locks in the door frame;

'

-~ place the shaped chute insert on the threshold and let
- 298 -
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chute and the rope drop to the ground;
- first; two crew members go down the rope and, drawing
on the aid of the physically healthy passengers, draw the chute by the
! loop into the correct position, and assist the people in sliding down
the chute to the ground.
2=
NEE%E%M Once the preparations have been gompleted, the passengérs mist be
evacuated quickly,
To hasten the evacuation from the aircraft to the ground or to a X
water surface when the inlet and emergency doors are jJammed as a result of
; the emergency landing, the aircraft can be evacuated through four escape
. hatches (above the wing on the right and left sides of the aircraft) with
% - the use of escape ropes (capron,tapes) with knots.
| .
i .
_} L. To break out the emergency ropes:
. - open the hatch;
:i -~ throw the rope through the hatch or air vent down to the
1; ground.
N
!
! NOTE: In order to prevent rope burns on the hands (when cllmblng
-i down the escape rope), use the knots in the rope, which are
5 spaced every half neter, '
j
o~
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